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1.0 INTRODUCTION

One of the program objectives of the 1983 Federal Aviation Administration
(FAA) noise measurement/flight test program was to further explore the
helicopter noise certification process and learn from practical
application gf existent standards.

This report provides EPNL values derived from a flight test program which
used the basic helicopter noise certification testing, reduction and
analysis procedures of the International Civil Aviation Organization
(ICAD), Annex 16, as amended at the seventh meeting of the ICAD Committee
on Aircraft Noise (CAN/7) along with many of the proposed refinements of
the recent Working Group (WG) II report from the October 1985 meeting in
Ottawa. The WG II recommendations will be considered at the first meeting
of Committee on Aviation Environmental Protection (CAEP) in Montreal in
June 1986. The detailed procedures used in this report are deseribed in
section 5 and 6. The levels have been developed through a rigorous
process and represent the specified conditions.

The helicopters addressed In this report include the Hughes 500 D/E
(Hughes is now a subsidiary of McDonnell Douglas Corporation), the
Aerospatiale AS 350D (AStar), the Aerospatiale AS 355F (TwinStar). the
Aerospatiale SA 365N (Dauphin), the Bell 222 (Twin Jet), the Boeing Vertol
234/CH 47-D, and the Sikorsky 5-76A.

This document is a companion report to a series of seven previously
published reports (known as the "Rainbow" reports) which describe the
acoustical characteristics of the helicopters and provide analyses and
discussions addressing topics ranging from acoustical propagation te the
environmental impact of helicopter noise.

The helicopter noise measurement flight test program for the seven
helicopters was conducted by the FAA at Dulles Internatiomal Airport
during the summer of 1983. Acoustical, trajectory, and meteorological
data were collected during these controlled tests. All of the tests were
conducted by the FAA in cooperation with the helicopter manufacturers and
were supported by a number of other Federal agencies.

The test program was designed to address a serles of objectives including:
1) the acquisitiom of acoustical data for use in heliport envirommental
impact analyses, 2) the documentation of directivity characteristics for
static operation of helicopters, 3) the establishment of ground-to-ground
acoustical propagation relationships for helicopters, 4) the determination
of noise event duration influences on energy dose acoustical metrics, 5)
the examination of the differences between noise measured by surface
microphones and microphones mounted at a height of four feet (1.2 meters),
and 6) the documentation of noise levels acquired using international
helicopter noise certification test procedures. This report specifically
addresses the last objective.




For further information consult the previously published "Rainbow"
reports (Ref. | through Ref. 7). Also, Appendix J of this document
contains errata for those seven reports.

LA




2.0 TEST HELICOPTERS

Table 2,0-1 on pages 4,5, and 6 provides a listing of the helicopters
examined in this report along with important reference characteristics.
One might note that Appendix H contains the same tahle using units of
knots/pounds/feet/seconds and degrees in Fahrenheit.
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3.0 HELICOPTER NOISE CERTIFICATION DEVELOPMENT: BACKGROUND &
REFERENCE CONDITIONS

3.1  BACEGROUND

This section reviews the evolution of international and demestic
helicopter nolse certification standards. An enormous amount of effort on
the part of government and industry has led to the eurrent ICAD noise
standard, which is essentially an "umbrella" standard established
primarily to insure that future helicopter designs are not substantially
noisier than older models which easily meet this standard. The following
list identifies the "highlights" in the seventeen year process leading to
the recent publication of proposed U.S5. helicopter noise standards.

1. January 1969 - FAA conference on Short Takeoff and Landing (STOL)
Transport Aircraft Certification which included helicopters

2. November - December 1969 - ICAO Specilal Meeting on Adircraft Noise in
Vieinity of Aerodromes - Annex 16 drafted

3. Hovember 1971 - 2nd ICAO meeting (CAN/2) on airport noilse that
established working group em V/STOL (V - vertical, STOL - Short Takeoff
and Landing) aireraft

4, March 1973 — 3rd ICAO meeting (CAN/3) including studies on V/STOL
standards

5. December 1973 — FAA Advance Notice of Proposed Rulemaking (ANFRM),
(Notice No. 73-32; 38 FR 35487): Hellcopter Noise Standards

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations
for airports nolse standards

7. November 1976 — 5th ICAO meeting (CAN/5), continuation of studies of
V/STOL aircraft standards

8. May - June 1979 - 6th ICAO meeting (CAN/6), specific recommendations
for standards for helicopters proposed to ICAD Anmex 16

9. July 1979 — United States, FAA Tssued Notice of Proposed Rulemaking
79-13, Heldicopter Nolse Standards

10. November 1981 - Withdrawal of FAA Notice of Proposed Rulemaking 79-13,
Helicopter Wolse Standards

11, May 1983 - 7th ICAQ meeting (CAN/7), speecific recommendations to alter
noise standards for helicopters to relax stringency due to economic
effects

12. October 1985 = ICAQO Working Group II, Helicopter Noise Measurement
Repeatability Program recommendations




4. March 1986 - FAA issued Notice of Proposed Rulemaking 86-3, Helicopter
Noise Standards




3.2 DEFINITION OF REFERENCE CONDITIONS

In order to assure an equitable, consistent, and repeatable noise level
evaluation process, reference testing conditions have been estasblished,
Each parameter defined as a reference parameter would contribute to
variability in data if that parameter were not constrained. The data
adjustment process described in Sections 5 and 6 below involve, in each
case, adjustments from test envirommental or operational conditions to
reference conditions. The reference conditions established for each
helicopter are summarized in Table 2.0-1,

33 PRE-PUBLICATION COMMENTS FROM MANUFACTURERS

All the manufacturers of the tested helicopters were given the opportunity
to comment on the first (advance) draft of this report in order that they
might evaluate the reported noise levels and comment on other aspects of
the report.

It 1s interesting, distressing and Instructive to note the difficultles in
identifying reference operational parameters. All reference parameters
utilized in the original Rainbow (1983) noise measurement flight tests
were provided by manufacuters representatives. As seen below, upon review
several years later, different manufacturers' representatives have in all
earnestness provided slightly different wvalues., This occurrence has not
been uncommon in the pre-certification learning process. Responding to
this "problem in specificity", members of the internationzl helicopter
noise certification community have joined in efforts to define more
rigorously reference parameters in the current ICAO-CAEP, Working Group
(WG) II, Helicopter Noise Measurement Repeatability Program (HNMRF).

Comments received from the manufacturers of the test helicopters and the

estimated effects of changed parameters are sumarized in the following
paragraphs:

McDonnell Douglas Helicopter Company 500 D/E (formerly Hughes 500 D/E)

In the case of the Hughes 500 D/E, the manufacturer identified a slightly
different value for Vy (the speed for the best rate of climb) and the
value for BRC (the best rate of climb):

1983 values: Vy = 31.92 m/s, BRC = 9.65 m/s, Ref. Alt. = 178.61l m
1986 values: Vy = 32,93 m/s, BRC = 9.52 m/s, Ref., Alt. = 1l64.3 m

The lower altitude associated with the 1986 information would increase the
EPNL by approximately 0.5 decibels,

Hughes also specified a different value of Vh, identifying 122.4 knots as
oppesed to 125 knots. This minor difference results in a difference in

advancing Mach number from 0.7986 to 0.7952. 1In the case of the 500 D/E,
the PNLTm vs. advancing Mach funetlon iz rather shallow and indeterminate




at the centerline site for the acquired test data. Therefore one would
not expect much difference in the three microphone average noise level.

The lack of PNLTm dependency on advancing Mach number at the center site
for the 500 D/E remains an area for further investigationm.

In any event these comments further emphasize the need to tile the
reference airspeed to an unambiguous value as recommended in the Ottawa
ICAO WG II report (Reference 4),

Aerospatiale Dauphin

In & March 5 telecopleur (facsimile) Aerospatiale (Marignane, France)
provided data which permitted the estimation of sideline-right noise
levels on the approach operation. (Equipment malfunction resulted in the
loss of FAA/TSC recorder data at that site.) Utilizing the Aerospatiale
data along with data from the French Service Technique de la Navigationm
Aerlenne (STNA), it was determined that the average difference in
left-side to right-side noise levels from four test programs was 2,82
decibels as seen in Table 3.3-1. Using these manufacturer furmished
data, right-side levels were estimated in Table 3,3-1 and used in
computing the three microphone average EPNL.

Aderospatiale (Marignane) identified reference level flyover conditions as:

Vh = 154 knote

RPM = 362

Weight = 3850 Eg
Temperature = 15 degrees C

Using ICAQ Annex 16 provisions allowing establishment of the reference
speed as .45 Vh plus 65 knots one arrives at a2 reference speed of 134.3
knots (69.09 m/s).

This ig in contrast to the 135 knot alrspeed used in this report as a
reference value.

A more significant difference is the rotor speed which Aercspatiale
(Marignane) identified as 362 RPM in contrast to the previously provided
value of 365 (Aerospatiale, Grand Prarile Texas).

The result of these differences is a 0.8675 advancing Mach number rather
than the 0.8748 advancing Mach number used in this report.

This difference in Mach value would lower EPNL values by approximately 0.6
dB according to Aerospatiale data. Data acquired in the 1983 FAA program
indicates approximately a 0.4 dB difference associated with this
difference in Mach number.
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TABLE 3.3-1

LEFT SIDE / RIGHT SIDE EPNdB ANALYSIS: SA 365N DAUPHIN

EPNdE EPNdBE EPNdB 3 MIC

TEST LEFT CENTER RIGHT AVERAGE L =R o ¥ C -R
N.5100 91.00 96.40 90.40 92,60 0.60 5.40 6.00
N1.6011 93.00 94,50 90.10 92.53 2,90 1.50 4.40
G.6009 92,50 95,50 88.80 92,27 3.70 3.00 6.70
N.6015 93.50 93.40 B9,A0. 93,10 4.10 =0.10 4.00
AVERAGE 92.50 94,95 BY.68 92.38 .82 2.45 5.28
N.FAA EPNdB 95.50 95.90 NA HA HA 0.40 NA

REFERENCE TELEX/TELECOPIEUR 5-MAR-B6, FROM H. J. MARZE, AEROSPATIALE
ANALYSIS DATE: 7-MAR-86

Aerospatiale provided the following summary/comparison table (dn a March
14 telecopieur/facsimile message) showing noise levels from one of their
test programs along with Dauphin data contained in this report (right-side
approach adjusted per procedure described above).

TABLE 3.3-2

Aprospatiale Summary EPNL Data
(telecopieur March 14, 1986)

Left Center Right HHE Data
Approach FAA 95,54 95.86 92.21 94,70 +2.07
AS 90.99 96,42 90.35 92.63
Level FAA 91.90 90.43 90.26 L B +0.08
Flyover AS 90,90 91.66 90.24 90,93
Takeoff FAA 93,83 96.38 87.78 92.67 +1.36
AS 97.70 94.03 87.20 91.31

The differencesz shown in the right column demonstrate excellent agreement
for level flyover, a 1.36 dB difference for takeoff and a 2.0V dB
difference on approach. Comparisons with the full results from the other
test programs (see Table 3.3-1) were not possible. Differences in the
reported levels have been analyzed in detailed comments submitted to the
FAA by Aerospatiale.

Aerospatile identifies several differences between French program analysis
procedures and those employed in the FAA programs, specifically: analyzer
dynamic response, treatment of amblent noise, bandsharing of tones, mass
change corrections, and correction procedures. French data have heen




adjusted using semsitivity curves, while correction algorithms have been
ueed with FAA data. The French program has used continupus tracking while
the FAA program has employed three "enhanced" photo-altitude systems with
Doppler "Time Overhead" (TOH) flight path synchronization.

Aerospatiale notes that level flyover data in this report is adjusted to a
15 degree C reference value while their test data was adjusted to 25
degree C. Other differences such as rotor speed and IAS result in a net
change in Mach number which translates to a 0.5 to 1.5 dB difference in
EPNL, depending on values employed.

Wind influences aloft in the FAA test (wind at altitude unidentified in
French program) were mentioned as factors possibly influencing source
emission characteristics,

In the FAA test approach operation cross winds from the left at 5 to B
knots were identified as likely factors in elevated left side noise levels
seen in only one of four French measurement programs.

It was noted that takeoff performance for the Dauphin in the FAA test was
below the anticipated reference although the 25% deviation was within the
allowable ICAQ adjustment window,

Although high humidity was cited as a possible source of differences for
level flyover the influence 1s not considered to be significant because
atmospheric attenuationm at controlling frequencies is independent of
humidity above approximately 60% RH. Further as FAA microphones are
electret type, there is no problem of areing which is typical at high
humidity for condenser microphones.

The reader may refer to detailed test descriptions In each of the separate
Raiobow reports for further information useful in comparing Rainbow data
with other program data.

The authors of this document wish to thank Aerospatiale for their thorough

and insightful examination of the nolse levels in this document within the
context of FAA-EE-84~2 and their own measurement experience.

OTHER COMMENTS

Telephone comments received from other manufacturers (Boeing Vertol,
Sikorsky and Bell) dnvolved requests for:

—~glaboration on topics related to data scquisition
~elaboration on specific data adjustment and testing procedures

These requests have been addressed,




4.0 DATA ACQUISITION

This section describes the nolse measurement flight test program data
acquisition systems.

4.1 MEASUREMENT FACILITY

The noise-measurement flight-test site was adiacent to the approach end of
Runway 12 at Dulles International Airport. This location was chosen
because of the low amblent noise level, positive air traffiec control,
security, and availability of emergency equipment.

The test area was nominally flat, with a ground cover of short, clipped
grass, approximately 1800 feet by 2200 feet, and was bordered on the
north, south, and west by woods.

Runway 12/30 was closed during the test so that interference from other
aviation activity would be minimal., Airport traffic continued to operate
on runways approximately two and three miles east of the test site.

4,2  MICROPHONE LOCATTONS

Figure 4.2-1 is a diagram of the test site detailing the location of the
eight microphone locations which made up the two measurement arrays. One
array was used for flight operatioms, the other for static operations.

The microphone array for flight operations consisted of two sideline
gites, numbered 2 and 3 in Fipgure 4.2-1, and three centerline sites,
numbered 5, 1, and &, located directly below the flight path of the
helicopter. The north sideline site, numbered 3, was located in a lightly
wooded area and was offset 46 feet to the west to provide sufficient
clearance from surrounding trees and bushes. The ICAD helicopter noise
certification array consisted of sites 1, 2, and 3. Adjustments were made
to the site 3 data accounting for the offset.

4.3 FLIGHT PATH MAREERS AND THE APPROACH GUIDANCE SYSTEM

The takeoff rotation point was defined by markers which were constructed
of squares of plywood painted bright yellow with a black "X" in the
center. The takeoff rotation point was located 1640 feet (500m) from the
center—line center microphone location. Four portable battery-powered
spotlights were situated at various locations to assist pllots iIn
maintaining a proper flight path over the centerline microphone array.

Approach guidance was provided to the pilots by means of a Visual Approach
Slope Indicator (VASI) and through verbal commands from an observer using
a balloon-tracking theodolite. Both methods assisted the helicopter
pllots in adhering to the centerline microphone array and in maintaining
the proper approach path.

The VASI system used during the tests was a three-light arrangement glving
vertical displacement information within +/- 0.5 degrees of the reference



FIGURE 4.2-1
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approach slope. The pilot observed a green light if the helicopter was
within 0.5 degrees of the approach slope, red if below the approach slope,
and white 1if above the approach slope.

The theodolite system, used in conjunction with the VASI, provided
accurate approach guidance to the pilot. A brief time lag existed between
the instant the theodolite observer perceived deviation, transmitted a
command, and the pilot made the correction. The theodolite crew, however,
was generally able to alert the pilot of approach path deviations (slope
and lateral displacement) before the helicopter exceeded the limits of the
one degree green light span of the VASI. Thus, the helicopter only
occasionally and temporarily deviated more than 0.5 degrees from the
reference approach path.

4.4  PHOTO-ALTITUDE DETERMINATION SYSTEM

The helicopter altitude over a given microphone during a gilven event was
determined by the photographic technique described in the Society of
Automotive Engineers AIR-902 (Ref. 9). This technique involves
photographing an aircraft during a flvover event and proportionally
scaling the resulting image with the known dimensions of the aircraft.

The camera 1s initially calibrated by photographing a test ohject of known
slze, from a known distance. Measuring the resulting image enables
calculation of the effective focal length from the proportional
relationship:

(Image Length/Object Length) = (Effective Focal Length/Object Distance)

This relationship is used to caleulate the distance from the microphone to
the aircraft. Effective focal length is determined during camera
calibration. Object length is determined from the physical dimensions of
the aircraft and the image size is measured on the photograph. These
measurements lead to the calculation of object distance or slant distance
from camera (or microphone) to the aircraft. The concept applies
similarly to measuring an image on 2 print, or measuring a projected image
from a glide.

The SAE-902 technique implemented during the 1983 helicopter tests
utilized three 35mm single lens reflex (SLR) cameras using slide film. A
camera was positioned 100 feet from each of the centerline microphone
locations. Lenses with different focal lengths, each individually
calibrated, were used in photographing helicopters at differing altitudes
in order to more fully "fill the frame" and reduce image measurement
8rToT.

The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead positioning system (POPS). The POP
system consisted of two parallel (to the ground) wires in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertieal
plane of the two guide wires. The photographer tracked the approaching
helicopter in the viewfinder and tripped the shutter when the helicopter
crossed the superimposed wires.
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4 scale graduated in 1/32 inch inecrements was used to measure the
projected image, This scaling resolution translated to an error in
altitude of less than one percent. Other errors may be Iintroduced by the
orientation of the helicopter, off-center images and focal-plane shutter
distortion. As the helicopters were not turning during the test runs, the
helicopter dimenslion (horizontal stablizer or skids) measured was well
within 10 degrees of perpendicular to the line of sight. A 10 degree
offset would introduce a range error of 1.5% . Possible errors due to
off-center images and focal-plane shutter distortion were essentually
eliminated as the photographers were professionals who centered the image
and tracked the target so that its image in the camera was statlonary.
Although SAE ATR-907 states that any system used by a ground observer to
determine minimum ailreraft distance should have an accuracy of less than
12%, (equivalent to 1 dB error om A or 0.64 dB in EPNL), the maximum
error in the photosealing technique utilized for these controlled tests to
determine aircraft distance is closer to +/-5%, which translates to less
than 0.3 dB error in corrected EPNL data. Photo-scaling techniques have
been used for years and are approved by the FAA and certificating
authorities around the world for alrcraft noise certification.

4.5 DOPPLER-SHIFT POSTTON DETERMINATION TECHNIQUE

Procedures to adjust aircraft noise level data for differences between the
test and reference ailrcraft position and meteorclogical data require
synchronization of the measured noilse data with aircraft position data.

Aircraft position data synchronized with portable time code generators to
the acoustic data were obtained using a procedure developed to extract the
"rime at overhead" (TOH) from the acoustic 1/3-octave sound pressure level
data itself. The TOH, thus obtained, was then used with the photographic
altitude data snd the cockpit speed and climb/descent angle Information to
calculate the average flight path synchronized to the nolse data.

The procedure developed to obtain TOH depends upon the spectral
irregularities of the measured noise data resulting from ground
reflections. The direct wave of the noise data from the aircraft to the
microphone receiver instantaneously adds with the reflected wave from the
ground surface, causing a constructive and destructive interference
pattern. The nature and frequency of the interference depends upon the
geometric relationship between the microphone height and the direct and
reflected path lengths. Since the aircraft is moving relative to the
microphone position, the geometric relationship is constantly changing and
produces a "Doppler-like" frequency shift in the destructive interference
pattern as the aircraft approaches and then moves on past the microphone
measuring ‘station. Unlike a true Doppler frequency shift {i.e., the
observed frequency changing from higher to lower frequencies as the source
approaches the receiver and then continues to decrease in value as the
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source moves away form the receilver) the destructive interference
frequency, while also shifting from higher to lower frequencies as the
aircraft approaches the receiver from down-track, goes through a minimum
frequency at the overhead point then reverses direction and shifts back to
higher frequencies as the aircraft moves up-track from the receiver. With
a knowledge of the speed of the aircraft, its climb/descent angle and its
altitude at thé overhead point, the destructive interference frequency can
be calculated at the overhead point and at points projected up and down
the flight path.

A computer program was prepared to inspect 2ach 1/2 second linear noise
data record of an aircraft fly-by and compare levels in adjacent
1/3-octave frequency bands searching out possible destructive interference
"nulls" in the spectral sound pressure level data. A plot of "nulls" vs
1/3—octave frequency band and time is shown in Figure 4.5-1 for a typilcal
helicopter level fly-by. The asterisks (*) indicate the frequency bands
where a "null" was found in each spectral record.

Time at overhead from the above method compares within plus or minus 0.5
seconds with TOH obtained using phototheodolite tracking data. This
translates to an error of less than 0.5 EPNdB in corrected sound level for
the case shown im Figure 4.5-1.

For the case shown in Figure 4.5-1, the minimum destructive interference
frequency is calculated to be 69.62 Hz at overhead. Wote in Figure 4.5-1
the highlighted Doppler-1ike destructive interference null pattern with a
minimum frequency plateau at band 18 (56.2-70.8 Hz). Since the case
presented is a level flyover, the destructive interference "null" pattern
can be shown to be symmetrical about the overhead point, thus the aircraft
was at overhead at the point indicated in Figure 4.5-1 (the midpoint of
the minimum frequency plateau of the destructive interference null
pattern). Taking into account sound propagation time and the time at the
midpoint of the measured 1/2 second data record, the aircraft overhead
time (TOH) is computed. Approach and takeoff data events produce a skewed
null pattern. With a knowledge of aircraft speed and climb/descent angle,
the offset of the overhead point within the minimum frequency plateau of
the null pattern is easily calculated.

It is to be noted that not all "null" patterns are as "clean" as shown in
Figure 4.5-1 and require some operator judgements to ensure proper
selection of the minimum frequency distructive interference plateau.

4.6 COCKPIT PHOTO DATA

The helicopters' speed, altitude, and torque were documented for each runm
in photographs of the cockpit instrument panel. The photographs were
taken with a 35mm SLR camera using an 85mm lens and high speed slide
film. The photos were taken when the aircraft was approximately over the
center-line center microphone location and represent a typical moment
during a particular test event. This data acquisition system was
augmented by an experienced cockpit observer who provided additional
written documentation of the operational parameters.
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FIGURE 4.5-1
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4.7  UPPER-AIR METEOROLOGICAL DATA

The National Weather Service (NWS) at Sterling, Virginia provided upper
air meteorcological data obtained from balloon-borne radiosondes. These
data consisted of pressure, temperature, relative humidity, wind
direction, and wind speed at 100 foot intervals from the ground.

4.8  SURFACE METEOROLOGICAL DATA

The National Weather Service (NWS) at Dulles Internatiomal Airport
provided temperature, windspeed, and wind direction. Data were collected
every 15 minutes at a location approximately 2.5 miles from the test site.
This information was used in implementing corrections and adjustments to
data. Meteorological data are provided for each separate helicopter test
program in the respective report (references 1-7).







5.0 RECORDING AND PRE-PROCESSING OF ACOUSTICAL DATA

The data analysis and reduction procedures used in this Teport are
identified below and in Chanter 6.

The data acquisition, reduction and adjustment procedures represent the
basic ICAO CAN/7 approach with the incorporation of some of the
recommendations of WG IT to the first meeting of CAEP scheduled for June
1986 in Montreal.

The source noise corrections mandated in CAN/7 have heen implemented using
the refined procedures specified in Ottawa recommendations to CAEP/1 (see
section 6.3).

The airspeed used in each test as the reference alrspeed was in accordance
with the less rigorous definition of CAN/7 which specified airspeeds not
actually identified in airworthiness certification. A more specific
reference airspeed has been recommended in the Ottawa WG II renort.

The ICAO Annex 16 (CAN/7) No Correction Window, Appendix 4, Section 9.1
a-e has not been employed in any instance. The limitations on correction
values specified in Annex 16 (CAN/7 Chapter 8.7) have not been ocbserved.
All data have been adjusted as necessary to reference conditioms,

The takeoff reference path has been established in each case in accordance
with the recommendations of the Ottawa Working Group II, shown below,
except that minimum specification engine performance was not required at
the time of the tests (1983). 1In the case of US built helicopters the
mimimum specification performance is the same as the performance used in
the Rainbow program,

Recommended change of ICAQ WG II1 (Ottawa 1985) to ICAD Annex 16
Chapter 8.6.2.1.f

the reference takeoff path is defined as a straight line segment
inclined from the starting point (500 meters prior to the center
microphone located 20 meters above ground level) at an angle
defined by BRC and Vy for minimum specification engine performance.

All reference performance data requested from the manufacturers were for
gsea level pressure, 59 degrees F conditioms.

Reference data were provided by the manufacturers. In future test
programg (in accordance with the Ottawa recommendations) it is anticlpated
that minimum specification engine performance parameters will be used.
Also, takeoff performance will be indexed to 25 degrees C while level
flyover performance will continue to be indexed to 15 degrees C.
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5.1 MAGNETIC RECORDING SYSTEMS

Nagra two-channel direct-mode tape recorders were deployed at each site
during the noise-measurement flight-test program. On one channel the
nolse data were recorded with essentially flat frequency response, while
on the second channel the data were first weighted and amplified using a
high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by larpge level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre—emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade., Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved
while allowing enough "head room" to comply with applicable distortion
avoidance requirements.

Inter-Range Instrumentation Group-B (IRIG-B) time code was recorded on the
cue channel of each system.

The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad 1/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone four feet (1.2 meters) from the
ground. Each microphone was covered with a 3 inch windscreen, and a 100
foot (30.5 meter) cable connected the preamp and the magnetic recording
system. Filgure 5.1-1 is a schematic of the microphone and magnetic
recording system

Figure 5.1-2 is a schematic diagram of the microphone locations for the
flight operation array.

5.2 MAGNETIC RECORDING DATA REDUCTION AND CORRECTION

The analeog magnetic tape recordings collected during the nolse measurement
flight test program were analyzed at the Transportation Systems Center
(TSC) facility in Cambridge, Massachusetts, The tapes were entered into
magnetic disec storage after filtering and digitdizing using the GenRad 192]
one-third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system., The 24 one—third octave sound pressure levels (SPLs)
for contipuous one-half second integration perieds (spectral time histery)
make up the "raw data" base for each event. Data reduction followed the
basiec procedures defined in the Reference (11).
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5.3 AMBIENT NOISE

The ambient noise is considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambilent nolse level was derived from the five to
ten-second time averaged sound level recorded Immediately prior to the
event. The ambient noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yielded the ambient corrected signal
level. The following exceptions are moted:

) At one-third octave frequencies of 630 Hz and below, 1f the
measured level was within 3 dB of the ambient level, the
measured level was corrected by being set egual to the
ambient. If the measured level was less than the ambient
level, the measured level was not corrected.

2. At one-third octave frequencies shove 630 Hz, if the measured
level was within 3 dB or less of the ambient, the level was
identified as "masked".

5.4  SPECTRAL SHAPING

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was less than 3 dB, 1.e.,
"masked" bands. This procedure was applied in cases involving no more
than 9 "masked" one-third bands. The shaping of the spectrum over this
9-band range was conducted to minimize EPNL data loss. This spectral
shaping methodology deviates from Annex 16 (and FAR-36) procedures in that
the extrapolation includes four more bands than normally allowed.

3.3 ANALYSIS SYSTEM TIME CONSTANT, SLOW RESPONSE

The corrected raw spectral data (contiguous linear 1/2 second recerds of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achieve an effective "slow" dynamic
response equivalent to the "slow response" characteristic of sound level
meters as required under the provisions of Anmex 16 and FAR 36. The
following relationship using four consecutive data records was used:

1Li-3 1L1i-2

11.1-1
lLi]

SL1i = 10 Log [ 0.13 * (10° )+ 0,21 % (1D° b]
4+ 0,27 = (10° )
+ 0.39 * (10° |

where Li is the one-third octave band sound pressure level for the ith

one-half second record number and SLi is the SLOW detected ome-third
octave band sound pressure level for the ith one-half second record

number. These coefficients differ slightly from those proposed in U.S.

Working Paper 6 (WP-6), from the April 1985 ICAD CAEP Working Group IT

meeting in Tokyo, Japan (Ref. 12) and in the Helicopter Noilse Measurement

Repeatability Program Coordinators' Working Paper, "Detector Response"

M
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to be presented in Paris in April 1986. However, the coefficientes used in
this report and those proposed in WP-6 yield essentially identical
results.

5.6  BANDSHARING OF TONES

All calculations of PNLTm included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
36.2.3:3.

5.7 TONE CORRECTIONS

Tone corrections were computed initiating the adjustment procedure at 50
Hz (Band 17), two bands prior to the initiation point used for fixed wing
ailrcraft (80 Hz, Band 19). The initiation of the tone correction
procedure at a lower frequency reflects recognitlion of the strong low
frequency tonal content of helicopter noise. This procedure 1s in
accordance with the requirements of ICAO Annex 16, Appendix 4, paragraph
4.3, Lower range tone corrections were assigned using the revised F-value
fence of 1.5 dB,

5.8 OTHER METRICS

In addition to the EPNL/PNLT family of metrics and the SEL/AL family, the
Overall Sound Pressure Level (DASPL) and 10-dB down duration times are
presented as part of the "As Measured" data set in Appendix B, The
A-Weighted Sound Level (AL) and the OASPL were computed using the
acoustical spectrum from 24 to 10,000 Hz, Bands 14 through 40.
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6.0 DATA ADJUSTMENT PROCESS

6.1 DELTA 1 CORRECTION: SPHERICAL SPREADING AND ATMOSPHERIC ABSORPTION

Spherical spreading and atmospheric absorption were implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,

Section 9.4. The process of correcting data for spherical spreading and
atmospherie abseorption included:

1. Adjusting the measured one-third octave SPLs of the PNLTm
spectra to the standard acoustical day, 77F-70Z RH, conditions
utilizing on site 10 meter meteorological data.

&5 Adjusting for the change in atmospheric absorption associated
with the difference in slant range between the actual and
reference position of the helicopter at the time of PNLTm.

The Delta 1 correction derived from the difference between as measured
PNLTm and adjusted PNLTm is arithmetically applied to the as measured
EPNL.

Delta 1 = PNLTm (as measured) — PNLTm (adjusted).

6.2 DELTA 2 CORRECTION: DISTANCE-DURATION AND GROUNDSPEED-DURATION

Procedures outlined in Annex 16, Appendix 4, Section 9.4.2 revised (as
reported in CAN/7 Report on Agenda Ttem 3, pages 3 through 46) were used
in implementing the duration adjustments.

Delta 2 = [ -7.5 Log (CPAtest/CPAref) ] + [ 10 Log (Vg test/Vg ref) ]
where the CPA is the closest point of approach and the Vg is 'the ground

speed. In the absence of ground speed data, the indicated alrspeed was
utilized.

The Delta 2 correction is applied arithmetically to the as measured EPNL.

6.3 DELTA 3 CORRECTION: SOURCE NOISE

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level assoclated with
deviation of the advancing blade Mach number from the reference values.
Deviations may be assoclated with rotor RPM, ambient temperature, oOr
airspeed deviations from reference conditlon.

A separate PNLTm versus Mach number function was developed for the
centerline and each of the two sideline microphones for each helicopter
tested., Tn each case a regression line was fitted to the data set and the
slope was determined. The following relationship was used to compute
adjustment values in cases where a linear curve fit yielded the best
B-square.

Delta 3 = slope * (reference Mach # - teat Mach #)

The Delta 3 correction is applied arithmetically to the as measured EPNL.

a8
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In this report, both second order and first order curve fits were
generated for each PNLTm Mach data set. The best fit (R-square) curve was
used in correcting data for each microphone. Tt is noted that in some
other test programs another independent variable of Mach number might
yleld the best fit relationship.

(The computational details of the adjustment process are included for each
helicopter in respective appendicies).

The text of the proposed amendment (Ottawa, October 1985) to ICAO Annex
16, provides a rigorous specificaton of how to implement the exising
source noise correction requirement.

Ottawa Proposed Amendment - to ICAD Annex 16, Appendix 4, 9.5
Correction of Noise at Source

If any combination of the following three factors, 1) airspeed
deviations from reference, 2) rotor speed deviationas from reference,
or 3) temperature deviations from reference, results in an advancing
blade tip Mach number which deviates from the reference Mach value,
then source noise adjustments shall be determined. This adjustment
shall be determined from manufactures data approved by the
certificating authorities.

Note - This adjustment is based upon a sensitivity curve of PNLTm
versus advancing blade tip Mach number, deduced from overflight
carried out at different airspeed providing a range of advanecing
blade tip Mach numbers which encompass the reference value. If
unable to attain the reference value then an extrapolation of the
sensitivity curve is permitted if data cover at least a range of
0.03 Mach units. The advancing blade tip Mach number shall be
computed using true airspeed, onboard outside air temperature (DAT),
and rotor speed. A seperate PNLTm versus advancing blade tip Mach
number function shall be derived for each of the three certification
microphone location, centerline, sideline left, and sideline right.
Sideline left and right are defined relative to the direction of
flight on a particular test run. PNLTm adjustments are to be
applied to each microphone using the appropriate function,

This is the procedure employed in this document. Also, consistent with
another Ottawa WG II recommendation to ammend Annex 16, 'Chy 8.86.1.5; =&
reference temperature of 15 degrees C has been used to implement source
noise adjustments.
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7.0 ANALYSIS OF DATA

7.1 SUMMARY EPNL DATA PER TCAD PROCEDURE

Table 7.1-1 provides a synopsis of EPNL values obtained using ICAD noise
certification procedures and recommended refinements identified in Section
5, For the Ralnbow Series test helicopters.

Table 7.1-1 also lists the corresponding EPNL values for helicopters
included inm the ICAO CAEP Working Group II Helicopter Noise Data Base
hereafter referred to as ICAQ Data Base 2. It is important to ohserve
that the "ICAO Data Base 2" itself is a compilation of data acquired under
generally similar test conditions. The "ICAO Data Base 2" was formulated
from responses to the ICAO CAN/7 (Montreal 1983) Recommendation 1/4 which
requested data acquired using the CAN/7 version of correction and
adjustment procedures. Table 7.1-1 also contains data from an earlier
ICAO compilation made in 1978 at a Working Group meeting in Tokye. This
data base is hereafter referred to as "ICAO Data Base 1".

7.2 RAINBOW DATA: EPNL/LOG (MGTOW) REGRESSION

Table 7.2-1 provides a linear regression analysis of the Rainbow Data as a
function of the logarithm of maximum gross takeoff weight (MGTOW). A
serparate analysis has been performed for the three different
certification operations. In each gase the correlation coefficient (R)
and coefficient of determination (R”) have been provided for the
relationship. Attention is focused on the slopes of the relationships and
R-square values which indicate the extent of EPNL dependency on Log MGETOW.
Tt should be noted that the regression independent variable noise is Log
weight, expressed in pounds, not kilo-pounds as in the limit equations
below.

Figure 7.2-1 provides a scatter plot of the Rainbow takeoff data along
with the line of regression and also the weight dependent (i.e., between
800 and 80,000 kg) ICAO noise certification limit line for the takeoff
operation.

ICAD NOISE CERTIFICATION LIMITS

TAKEQFF: EPNL Limit 86.61 + (9.97 * Log (MGTOW))

LEVEL FLYOVER: EPNL Limit B5.61 + (9,97 * Log (MGTOW))
APPROACH: EPNL Limit = 87.61 + (9.97 * Log (MGTOW))
(weight expressed in thousands of pounds)

These equations represent the limitations over the weight dependent
portion of the noilse standard.

Data points are identified by helicopter model in the legend in Table

7.2-2. TFigures 7.2-2 and 7.2-3 provide similar plots for the level
flyover and approach operations respectively.
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TABLE 7.1-1

HELICOPTER DATA SIMMARY TABLE
—— NI DATA—
MGTOW 10G MaTOW I o0 ICA0
HELICOPTER | (IBS) | (IBS) | TAKBOEF [FD APPROACH
RAINBOW REFCRT (1986)
500 D/E 3,000 3.48 8.14 8.1 86.89
ASTAR 4,30 3.63 87.21 B6.78  B9.64
TWINSTAR 5,070 3.71 87.59 88.48 91.70
DAUPHIN 8,488 3.93 92.67 91.01 9471
222 TWINJET 7,850 3.89 89.35 91.64 93.91
VERTOL 48,500 4.69 93.61 92,78 99.54
S-764 10,300 4.01 91.00 89.67 93.09
TCAQ DATA BASE 1 (1977)
AS 370 4,180 3.62 89.20 87.20 9L.20
SA 342 4,180 3.62 NA 8820 95.50
SA 342 3,520 3.55 89.80 NA NA
SA 360 6,600 3.82 92.40 NA NA
SA 365 7,480 3.87 89.40 NA 94,00
SA 3300 16,280 4,21 97.80 93.60 9.10
SA 321F 25,300 4,40 98.40 92.00 98,60
A 109 5,390 3.73 NA  90.40 93.00
MI 6A 83,440 4.95 NA 103.40 107.40
MI 2 7,755 3.89 NA  89.50 96.10
MI 8§ 25,212 4,40 NA 9730  99.60
WG 13 9,350 3.97 91.60 97.70 9%.%0
B0 105 5,060 3.70 88.40 89.60 91.10
BELL 476 2,728 3.44 NA  90.30 89.60
H 3000 1,804 3.26 NA  B80.60 NA
S 64 42,812 4,63 NA 97.70 98.60
TCAD DATA BASE 2 (1985)
A109 A 5,733 3.76 92,40 9.0 93.00
206, 4,000 3.60 85.90 8580 90.%0
212 Bl 10,500 4,02 91,70 9460  95.70
5000 2,551 3.41 85.10 85.80 B.70
K117 6,284 3.80 BS.80 92.60 90.40
BK117 P2 6,174 3.79 83.80 92,50 90.20
BOI0S C 5,072 3.71 89.70  90.40 90.60
MI-26 T 123,480 5.08 NA  106.00 NA
MI-8 26,460 4,42 100.00  97.00 100.20
S-61 H-3 22,050 434 95,90 92.60 94,00
865 H-53 36,989 4.57 95.70 97.10 99.90
S-76 10,024 4,00 91.60 91.30 93.80
UH-604 20,253 4.31 89.20 9.80 9.9
W30-100 12,002 4,08 92.60 93,70 97.80
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TABLE 7.2-1

Rainbow Data: EPNL Levels/Log MGTOW Regression

##% TAKEOFF (ICAQ) #%*
RAINEOW REPORT SERTES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= EPNL
= SLOPE *X + INTERCEPT
= 7.31 -60.80 ¥=LOG MGTOW (LBS)

CORREL = 0.8600 MEAN X = 3.681
R SQ. = 0.7396 S.D. X = 0.3921
STD.EFR = 1.8639 MEAN Y = 89.37
TOT VAR = 11.1186 5.D. Y = 3.3345
SAMPLE = 7

#%% LFO (ICAD) *¥
RATNBOW REPORT SERTES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATTON

¥ - SLOPE *{ +  INTERCEPT

= 5.87 66. 44
CORREL = 0.8381 MEAN X =  3.91
R SQ. = 0.7024 S.D. X = 0,392l
STD.ERR = 1.6404 MEAN ¥ = 89,35
TOT VAR = 7.5344 S.D. Y = 2.7449
SAMPLE = 7

skt APPROACH (ICAQ) *¥*
RATNBOW REPORT SERTES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEFT
= 59.70 54.89
CORREL = 0.9483 MEAN X = 3.91
RSQ. = 0.8994 5.D. X = 0.3921
STD.ERR = 1.3937 MEAN Y = 92.78
TOT VAR = 16.0856 S.D, Y = 4.0107

SAMPLE 7




TABLE 7.2-2

Legend: Rainbow Data Base

GRAPH LEGEND

RAINBOW SERIES

HELICOPTER

500 D/E
ASTAR
TWINSTAR
222 TWINJET
DAUPHIN
5-764
234/CH-47D
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FIGURE 7.2-1
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FIGURE 7.2-2
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FIGURE 7.2-3
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Table 7.2-3 contains a regression analysis (similar to Table 7.2-1) for
the same data except that the tandem rotor BV-234 has been deleted from
the data set. This analysls has been dome in order to demonstrate the
sensitivity of the computed regression slopes to the absence or presence
of a single anchoring datum. The legend for the adjusted data set is
shown in Table 7.2-4. 1In each certification flight mode the slopes swing
from slightly less than the ICAO limit line slopes to slightly greater
than the limit l1ine slopes. The deletion of any other single point such
as the Hughes 500 D/E would likely achieve a slope close to that of the
ICAD 1imit lines.

Figures 7.2-4, 7.2-5, and 7.2-6 provide scatter plots with regression
lines and noise limits for the different flight modes for the Rainbow data
base minus the BV-234.

7.3  ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.3-1 contains a regression analysis for the ICAO Data Base 2. As
in Tables 7.2-1 and 7.2-2 the regression relation characteristiecs are
provided along with goodness of fit information (R-square). It is
interesting to note the closeness of the TCAD Data Base slopes to those of
the noise limit lines.

Figures 7.3-1 through 7.3-3 provide scatter plots with regression lines
and noise limits for the different flight modes for ICAQO Data Base 2. The
legend for points in the ICAO data base is contzined in Table 7.3-2.

7.4  RAINBOW DATA AND ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.4-1 provides the regression analysis Information for the merged
data sets {Rainbow + ICAOQ Data Base 2). Table 7.4-2 identifies the index
used for each helicopter in the merged data set plots which follow in
Figures 7.4-1 through 7.4-3. A certain few helicopters appear in both
data bases (e.g. the S-76) representing rigorous flight test data from
different test programs.

7.5 ICADO DATA BASE 1: EPNL/LOG (MGTOW) REGRESSION

Table 7.5-1 provides regression analysis for & set of data developed at
the December 1978 ICAD CAN Working Group B meeting in Tokyo (information
tabulated in Reference 8). The data set was identified at the Tokyo
meeting as Working Paper 25. I hereafter refer to it as ICAD Data Base
1. Data are plotted with the regression line and neoise level limits in
Figures 7.5-1 through 7.5-3. Individual points are identified in Table
Ta5=2%

7.6 MERGED DATA: EPNL/LOG (MGTOW) REGRESSION

ICAD Data Base 1, ICAO Data Base 2 and Rainbow Data are grouped and
analyzed for the best linear fit EPNL/Log MGTOW in Table 7.6=1. Data are
plotted in Figures 7.6-1 through 7.6-3 and are identified in Table 7.6-2.
As discussed above, certailn helicopter models have been tested in more




TABLE 7.2-3

Rainbow Data: EPNL Levels/Log MGTOW Regression minus BV 234/CH-47D

**% TAKEOFF (ICAQ) %%
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL. LEVELS / LOG MGTOW (LBS) -
LINEAR REGRESSION EQUATION

Y= EPNL

Y = SLOPE *X + INTERCEPT
= 13.99 35.86 ¥=LOG MGTOW (LBS)
CORREL = 0.9362 MEAN X =  3.78
R 80Q. = 0.8764 5.D. X = 0.2024
STD.ERR = 1.1883 MEAN Y = 88.66
TOT VAR = 9.1419 S.D. Y = 3.0236
SAMPLE = &

#6% LFO (ICAQ) %%
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

¥= SLOPE *X + INTERCEPT
= 11.12 46.82
CORREL = 0.8961 MEAN X = 3.78
R 8Q. = 0.8030 S5.D. X = 0,2024
STD.ERR = 1.2457 MEAN Y = BB.78
TOT VAR = 6.3007 S.D. Y-= 2,5101
SAMPLE = f

#%% APPROACH (ICAD) %%
RATNBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATICON

Y= SLOPE *X + INTERCEPT
= 13.50 40.68
CORREL = 0.9292 MEAN X = 3.78
R SQ. = 0.8634 S.D. X = 0,2024
STD.ERE = 1.2151 MEAN Y = Gl.66
TOT VAR = 8.6489 S.D. Y = 2.9409
SAMPLE = 6
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TABLE 7.2-4

Legend: RA Rainbow Data Base minus BV 234/CH-47D

GRAPH LEGEND
RAINBOW SERIES
(MINUS 234/CH-47D)

# ON

GRAFH HELICOPTER
1 500 D/E
2 ASTAR
3 TWINSTAR
4 222 TWINJET
5 DAUPHIN
b S=-T76A
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FIGURE 7.2-5
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FIGURE 7.2-6

HOVOMddY OVIIl ©
'sq| u] passaudxa ("3IM) 907

O+ 8¢ 8¢
1 _ _ | ! I

e

3

(QL¥y—HO/¥SZ SNNIN) SII¥IAS MOSNIVY

(sdl) MOLOW 9071 "sA (gp) INd3

0°ée
0°¢8
O'¥8
0°G8
0°98
L8 B
0°88
068
0°06
O°L6
0°é6
0°¢6
0O'v¥6
0°S6
0°'86
LG
0'86

(gpP) INd3



TABLE 7.3-1

ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

#%% TAKEOFF (ICAD) %=
ICAD DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

YZEPNL

T = SLOPE #X 4+ INTERCERT
= 9.8] 52{323 X=LOG MGTOW {LEE)
CORREL = 0.8227 MEAN X = 3.99
R 50. = .6768 S.D. X = 0.3477
STD.ERR = 2.4626 MEAN ¥ = 091,34
TOT VAR = 17.2009 S.D. Y = 4.1474
SAMPLE = 13

ik LFO (ICAQ)
ICAD DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.56 50.51
CORREL = 0.9315 MEAN X = 4.06
R 80. = D0D.8677 5.0, X = 0.4458
STD.ERR = 1.9133 MEAN Y = 93.43
TOT VAR = 25,5437 5.D. Y = 35.0541
SAMPLE = 14

4k APPROACH (ICAQ) %
ICAD DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 10.42 52.34
CORREL = 0.9056 MEAN X = 3.99
R8s ¢ = 0.8201 S.D. X = 03477
STD.ERR = 1.7727 MEAN Y = 93.88
TOT VAR = 16.0164 S.D. ¥ = 4.0021
SAMPLE = 13
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TABLE 7.3-2

Legend: ICAQ Data Base 2

GRAPH LEGEND

ICAO DATA BASE 2

# ON
GRAFPH

HELICOPTER

=Rl R =R R = R P R R

A109 A
BK117 P2
BK11l7
5-76

212 H-1
W30-100
UH-60A
5-61 H-3
MI-8
5-65 H-53
MI-26 1
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FIGURE 7.3-2
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FIGURE 7.3-3
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TABLE 7.4-1
Rainbow and ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

#%% TAKEOFF (ICAQ) *#=%
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

i -—— YZEPNL
Y = SLOPE *X + INTERCEPT
= 9.03 54,90 X=LOG MGTOW (LBS)
CORREL = 0.8210 MEAN X = 3.96
R. Sq’. = Du'ﬁ?'ﬁa Sq]}t :{ = U-B‘S‘SE
STD.ERR = 2.2951 MEAN Y = 90.65
TOT VAR = 15.3055 S.D. ¥ = 3.9122
SAMPLE = 20

®EE LFO (ICAQ) #%%
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

¥ = SLOPE =X + INTERCEPT
= 9.86 52.53
CORREL. = 0.8797 MEAN X = 4.01
R S5Q. = 0.7740 5.D. X = 0.4257
STD.ERR = 2.3261 MEAN Y = 02,07
TOT VAR = 22.7397 S.D. Y = 4.7686
SAMPLE = 21

¥%% APPROACH (ICAD) *#%%
RATNBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
= 10,19 33,19
CORREL = 0.9204 MEAN X = 3.96
RSQ. = 0.8472 S.D. X = 0.3556
STD.ERR = 1.5805 MEAN Y = 93,50
TOT VAR = 15.4860 5.D. Y = 3,9352
SAMPLE = 20
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TABLE 7.4-2

Legend: Rainbow and ICAO Data Base 2

GRAPH LEGEND
RAINBOW & ICAO DATA BASE 2

# ON
GRAPH

HELICOPTER

PO EOREES O OO0~

ASTAR
TWINSTAR
EOL05 C
Al09 A
BK117 P2
BK117

222 TWINJET
DAUPHIN
5-76

5-76A

212 H-1
w30-100
UH-60A
5-61 H-3
MI-8

5-65 H-33
234 /CH-47D
MI-26 I
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TABLE 7.5-1

ICAOQ Data Base 1: EPNL Levels/Log MGTOW Regression

#%% TAKEQOFF (ICAQ) **%
ICAD DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

——————————————————————————————— Y=EPNL
Y = SLOPE *X + INTERCEPT
= 12,19 44.68  X=LOG MGTOW (LBS)
CORREL = 0.9109 MEAN X = 3.89
R 8Q. = 0.8297 S.D. X = 0.2925
STD.ERR = 1.7442 MEAN Y = 92,13
TOT VAR = 15.3136 S.D. Y = 3.9133
SAMPLE = 8
¥€* LFQ (ICAQ) #*%=
ICAO DATA BASE 1
EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
; e SLOPE *X +  INTERCEPT
= 10.31 51.00
CORREL = (0.8801 MEAN X = 3.99
R SQ. = 00,7745 S8.D. X = 0.4989
STD.ERR = 2.9001 MEAN Y = 92.12
TOT VAR = 34,1931 S.D. Y = 5.8475
SAMPLE = 13

*%% APPROACH (ICAQ) ¥**
ICAD DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 0.44 54.90
CORREL = 0.9181 MEAN X = 4.03
R 5Q. = 00,8428 S8.D. X = 0.4513
STD.ERR = 1.9219 MEAN Y = 895.98
TOT VAR = 21.5436 S.D. Y = 4.6415
SAMPLE = 13
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TABLE 7.5-2

Legend: ICAO Data Base 1

GRAPH LEGEND

ICAO DATA BASE 1

# ON
GRAPH

HELICOPTER

LT e I8 e B e B = B Yo B R O, Y NPT

53

H 300C
BELL 476G
SA 342
AS 350
SA 342
BO 105
A 109
SA 360
SA 365
MI 2

WG 13
SA 330J
MI B

SA 321F
5 64

MI 6A
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TABLE 7.6-1

Merged Data Sets: EPNL Levels/Log MGTOW Regression

k% TAKEOFF (ICAQ) *%*
RAINBOW, ICAO DBl & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

vz EPNL
Y = SLOPE #X +  INTERCEPT

& 9.40 S4.03 X=LOG MGTOW (LBS)
CORREL = 0.8073 MEAN X =  3.94
R SQ. = 0.6517 S.D. X = 0.3347
STD.ERR = 2.3447 MEAN Y =  91.07
TOT VAR = 15.2021 S.D. Y = 3.8990
SAMPLE = 28

#®%% LFD (ICAQ) #***
RAINBOW, ICAO DB1 & ICAO DBZ

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

¥ o= SLOPE *X + INTERCEFT
= 10.05 51.85
CORREL = 0.8792 MEAN X = 4.00
R SQ. = 0.7730 S.D. X = 0.4477
STD.ERR = 2.4773 MEAN Y = 92.09
TOT VAR = 26.2160 S.D, Y = 5.1202
SAMPLE = 34

#%% APPROACH (ICAD) ***
RAINBOW, ICAD DB1 & ICAD DBZ

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.02 54.51
CORREL = 0.9041 MEAN X = 3.99
R SQ, = 0.8173 S.D. X = 0.3910
STD.ERR = 1.8820 MEAN Y =  94.48
TOT VAR = 18.7854 S.D. Y = 4,3342
SAMPLE = 33




TAELE 7.6-2

Legend: Merged Data Sets

GRAPH LEGEND
RAINBOW, ICAO DB-1 & ICAD DB-2

# ON
GRAPH HELICOPTER

500C
BELL 47G
500 D/E
5A 342
206L

AS 350
SA 342
ASTAR

BO 103
TWINSTAR
BO105 C
A 109
4109 A
BK117 P2
BE117

SA 360
SA 365
MI 2

222 TWINJET
DAUPHIN
WG 13
5-76
5-764A
212 H-1
W30-100
SA 3304
UH-60A
5-61 H-3
MI 8

SA 321F
MI-8
5-65 H-53
5 64
234/CH-47D
MI 64
MI-Z6 I
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than onme program. Since each program is unique and a different helicopter
(serial number) is involved in each program (often at somewhat different
weights or operational conditions) no data have been excluded in the
merged set,

7.7  SUMMARY OF EPNL/LOG (MGTOW) REGRESSION

Table 7.7-1 (A-C) summarizes the linear regression information developed
in the Sections 7.2, 7.3, 7.4, and 7.5. The table shows the coefficients
of determination and regression equations for each scenario, Table 7.7-1
also provides a second order curve fit to the variable Log (MGTOW). In
every case except one,the second order R-square value is markedly improved
relative to the linear R-square value. In the case of the merged Rainbow
and ICAQ data sets the takeoff and level flyover R-square values are
markedly improved with marginal improvement on the approach operation.
This insight may provide guidance for empirical EPNL prediction efforts
and future evaluation of noise standard limits.

7B SYNOPSIS OF LINEAR SOURCE NOISE ADJUSTMENT RELATIONSHIPS

This section summarizes the characteristics of linear relationships
developed for the Rainhow test helicopters linking PNLTm and the advancing
blade tip Mach number for source noise adjustments. These adjustments
were applied only to level flyover data and were not applied to takeoff
and approach measurements,

As seen in the appendices of this report, the best curve fit was used in
implementing scurce noise adjustments for each microphone, for each
helicopter. In some cases this was a linear fit; in others a second order
fit was best. For comparison purposes a linear curve fit has been used in
this gsection for all scenarios.

PNLTm versus advancing Mach number relationships have been developed for
helicopter left-side, right-side and centerline measurement locations.
Table 7.8-1 shows the slope and R-square value by helicopter and
microphone location. The averaged slopes and R-square values are shown
along with standard deviation. To the right side of the table is the
three microphone average slope and the three microphone average R-square,
along with the Mach number range spanned by the data.

Among the interesting features of this table one sees a dominant
sensitivity indicated by the larger regression slopes, on the right side
of the helicopter even in the case of the counter clockwise Aerospatiale
models. Another interesting feature is the very steep right side slope
for the Bell 222. Also of mnote is the BV-234 asymmetry in slopes in a
situation where each side of the helicopter has an advancing blade tip.

It is very likely that the tail rotor acoustical contribution to the PNLTm
is a factor which, if quantified, would explain some of the single rotor
helicopter results.

Table 7.8-2 incorporates the Hughes 500 D/E in the data base. The Hughes
500 D/E was deleted from Table 7.8-1 because of the anomalous results seen

b2




TABLE 7.7-1A

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

RECRESSION AND 2nd ORDER FINCTTON SIMMARY TARLE

ICAD TAKERY
REGRESSION LINEAR LINEAR 2nd ORDER 2nd (RDER
TEST SERIES R"2 FUNCTTON R™2 FUNCTTON
RAINECW 0.73% \ 0.8973
SERTES Y= (7.31 * X) + 60.80 Y =-03.8] + (83.32 *X) + (-9.25 ¥ X"2)
RATNBCOW W/OUT 0.8764 0.8557
BV 234/(H-47D Y= (13.99 # ) + 35.86 Y =-104.86 + (89.25 * X) + (=10.04 * X*2)
ICAD 0.8297 0.8906
DATA BASE 1 Y= (12.19 * X) + 44,68 Y =211.72 + (-72.35 * X) + (10,64 * X"2)
ICA0 0.6768 0.8515
DATA BASE 2 Y=(9.8] *X) + 52.3 Y=21.23 + (25.39 * X) + (1.9 * X"2)
FAINEOW & 0.6740 0.8572
ICAD Y=(9.03*%X)+ 5.9 Y =-49.59 + (61.10 * X) + (-6.43 * X"2)
[ATA BASE 2
FAINBOW, 0.6517 0.8506
TCAD DBASE 1 Y= (0.04 * X) + 54.03 Y =-43.92 + (38,33 * X) + (6,07 * X"2)
1CAD D-BASE 2
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TABLE 7.7-1B

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

REGRESSICN AND 2nd ORDER FUNCTION SIMMARY TARLE

ICAO 1FD
REGRESSTON LINFAR LINFAR Znd ORTER Znd ORDER
TEST SERTES R"2 FUNCTTON R"2 FUNCTTON
RAINBOW 0.7024 0.8530
SERTES Y=(5.87 * X) + 66.44 ¥ =-63.25 + (69.62 * X) + (-7.76 * X"2)
RATNBOW W/0UT 0.8030 0.8228
BV 234/CH-47D Y= (11.12 * X) + 46.82 Y = -289.60 + (191.05 * X) + (-24.00 * X*2)
ICAD 0.7745 0.9116
DATA BASE 1 Y = (10.31 * X) + 51.00 Y=20.5+ (20.95* X) + (-1.30 * X*2)
1E40 0.8677 0.5225
DATA BASE 2 Y = (10.56 * X) + 50.51 Y=068.72 + (1.82 * X) + (1.04 * X*2)
RATNBOW & 0. 7740 0.8949
TCAD Y = (9.8 * X) + 52,53 Y =56.49 + (7.95 * X) + (0.23 * X*2)
DATA BASE 2
RATNECW, 0.7730 0.9041
ICAD D-BASE 1 Y = (10.05 * X) + 51.85 Y =45.07 + (13.37 * X) + (-0.40 * X*2)
ICAD D-BASE 2
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TABLE 7.7-1C

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

RELRESSION AND Znd ORDER FUNCTTON SUMMARY TABLE

ICAD AFPROACH
RECRESSTON LINEAR LINEAR 2nd ORIER 2nd ORDER
TEST SERTES R"2 FUNCTTON R"2 FUNCTTCN
RATNECW 0.899% 0.9334
SERTES Y=(9.70 * X) + 54.89 Y = 45.54 + (59.07 * X) + (-6.01 * X°2)
RATNEOW W/OUT 0.8634 0.9055
BV 234/CH-47D Y = (13.30 * X) + 40.68 Y = 382.50 + (239.84 * X) + (=30.19 * X"2)
1CA0 0.8428 0.9057
DATA BASE 1 Y= (9.44 * X) + 57.90 Y = 101.25 + (-11.60 * X) + (2.52 * X"2)
ICAD 0.8201 0.8844
DATA BASE 2 Y = (10.42 * X) + 52.34 Y =29.81 + (21.74 * X) + (-1.41 * X"2)
RATNBOW & 0,8472 0.9003
ICAO Y = (10.19 * X) + 53.19 Y = 6,45 + (39.90 * X) + (-3.67 * X"2)
DATA BASE 2
RAINECHW, 0.8173 0.8582
ICAD D-BASE 1 Y = (10.02 * X) + 54.51 Y = 6l.44 + (6.62 * X) + (0.41 * X"2)
ICAD D-BASE 2




TABLE 7.8-1

Summary Table: Level Flyover Source Moise Adjustment Functions

mmmmmm!ﬁmmmmm

(ECEFT HIFES 500 IVE)

ANAL TATE: 18-Mar-8p

LEFT STDELINE CENTER. LINE RIGHT SITFLINE 3 MIC AVERAGE AV, MATH RAMGE
HELICOPTER SLOPE R*2 SR 32 SLOPE R*2 SILOPE R*2 MIN MAY
AERCEPATTALE ASTAR 42,52 0,781 .72 0.7 35.8 0,880 4760 0.780 0,732  0.8173
AERCEPATTALE, DALIRHIN JL51 OAS B.75 0.64 3.7 0653 45.34 0.683 0.7928  0.85%
APREPATTALE TWINSTAR al.63  0.806 35.% 0 0.5 .2 0.68 61.83 0.731 0,793  0.8183
BELL 222 TWIN JET 65.33  0.646 5.6 0.636 | 110,93 0.8% 047 0.732 0.7952 0.B471
BOETNG VERIVA, 2,72 0,20 46,66 0.600 32,7 0855 43.06 0.578 07485 0.6396
STRORSKY S-764 78.90 0.840 220 0.7 97.15 0918 875 0.851 D.7516  0.8240
AVERAGE 2344 0.6 47.18  0.6%6 7545 0812
SID. DV, 15.68 0.19 15.63 0.06 2.17 0.10
TABLE T.8-2
SMARY TARLE FR ALL RATNBOW HFLIODPTER LINEAR SIOPES
LEFT SIIFLINE CENTER LINE RITHT SIFLINE 3 MIC AVERAGE ALV, MACH RANGE
HELTCCPTER SLFE B2 ElFE "2 SLOPE B2 SIOPE k"2 MIN MAX
AFR(EPATTALE. ASTAR 42,52 0.761 .72 0,70 5582 0.B&0 47.50 0,780 7324 08173
ARRCEPATTALE DATTPHIN 551 0. B9 0.641 3776 0,853 45,34 0.653 0.7923 0.85%6
AFRSPATTALE TWINSTAR 5l.63 0.8 B8 0.5 B3 .68 61.83 0.731 0.7 (0.81m3
BELL 227 TWIN .JET 65,33 0.646 35.16  0.65 | 11093 0.8% .47 0.732 07942 0.84M
BOETNG VERIOL 20.72  0.23) 46,66 0600 52,79 0.5 £3.06 0.578 0.7485 0.832%
HIHES 500 J.87 0485 | -15.% 0183 3,65 0.607 24,85 0.418 0,789 0.7646
STETRSEY 2-764 7H.90  0.840 750 0798 97.15 0.916 83,75 0.851 0.7516  0.8240
AVERACE 0.2 0.652 EIWL 0612 3,19 0.783
STD, DEV. 16.53 0.19 26.41 0.19 21,26 0.12




at the centerline location. The result at centerline was statistically
insignificant with an R-square of 0.163. (In the source adjustment a null
function was used to adjust the 500 D/E centerline data.) This very poor
correlation is in sharp contrast to most other results showing R-sgquare
wvalues in the 0.6 to 0.8 range.

The average and statistical variation in slope have been identified in
order to examine consistency and explore the suitability of a generalized
correction relationship. As one can see, while individual helicopters
display very unique characteristics, a generalized slope can be identified
with a value between 35 and 73.
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APPENDICES A-G

A, Hughes 500 D/E, Al-A3

B. Aerospatiale AS 350D (AStar), B1-B3

c. Aerospatiale AS 355F (TwinStar), Cl1-C3
D. Aerospatiale SA 365N (Dauphin), DI-D3

E. Bell 222 Twin Jet, EI-E3
F. Boeing Vertol 234/CH-47D, F1-F3

G. Silkorsky 5-764, Gl1-G3

Appendices A-G contaln the data and related analyses for the Rainbow
Series helicopters,

Section one (e.g. Al) of each appendix (A-G) contains the fully corrected
magnetic recording data. The following two pages include an explanation
on how to read section one and the definitions to be used for =section one.

Section two (e.g. A2) of each appendix (A-G) contains the source noilse
correction background data. Provided are the tezst background reference
advancing blade tip Mach number, the PNLTm and altitude adjusted PNLTm
values, and the best fit function analysis with linear and second order
functions. Included are graphs showing advancing blade tip Mach number vs
PNLTm for left, center, and right side microphone locations.

Section three (e.g. A3) of each appendix (A-G) contains the EPNL Summary
Tables providing location averages (left, center, and right), three
microphone averages, and overall summary of all valid three microphone
BVerages.




Correction Data using "Simplified Procedure" are presented:

The key to the table numbering system is as follows:

Table No. T 1-1. 1

Appendix No.

Helicopter No. & Microphone Location--

Page No. of Group e

Table No. J.l1-X-s Aerospatiale SA 365N (Dauphin)
J.2-X.X Aerospatiale S4 355F (TwinStar)
J.3-X-X Aerospatiale SA 350D (AStar)
J.4-X-X Sikorsky 5-76 (Spirit)
J.5-K-X Bell 222
J.6-X-X Hughes 500D/E
J.7-X-X Boeing Vertol CD-470D (Chinook)
Microphone No. 1 centerline-center
2 sideline 150m south

3 gideline 150m north




DEFINITIONS

A brief synopsis of "Correction Data" ecolumn heading is presented.

EV
EPNL

SEL

PNLTm

Al (P)

Al (4)

Al

A3

Acoustic Angle

CPA

SR

CPAR
SRR
GERD SFD

REF SPD

Event number

Effective Percelved Noise Level

Sound Exposure Level, the total sound energy measured
within the period determined by the 10dB down duration
of the A-Weighted time history. Reference duration,
l-gecond.

Tone Corrected Perceived Noise Level (maximum)
A-weighted Sound Level (maximum)

Spherical spreading and atmospheric absorption
adjustment to PNLTm per Annex 16, Chapter 2, Appendix 1,
Section 9.4 using 10 meter temperature and relative

humidity data. Tref-?? F, RHrEf=?ﬁI.

Spherical spreading and atmospheric absorption
adjustment to Alm,

Duration adjustment=
-7.5 Log (CPA/CPAR) + 10.0 Log GRND SPD/REF SPD

Advancing blade tip Mach number adjustment

The angle between the ailrcraft flight path and the noise
path at time of PNLTm

Distance aircraft to receiver at closest point of
approach

Slant Range-distance aircraft to receiver at time of
PRLTm

Reference closest point of approach
Reference slant range
Adrcraft ground speed

Reference aircraft speed







RUGHES 500 D/E




TABLE Al-1

TRELE HO. 1.5-1.1
HUGHES 500D HELICOPTER DOT/T5E
2/ 38
EORRECTION DATA*
SITE: 1 CEMTERLINE ~ CENTER JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (4B) ANGLE (RCTUAL) (REFERENCE}  SPEED{m/cec)
Ev EPNL  BEL  PHLTm  Alm AP Al A2 I3 (Deg) chr SR CFAR SRR GRND  REF
& DEGREE APPROACH — TRARGET 1AS 62 ¥TS. (ICAD)
Fi B9.3 8.3 %04 78.8 =2, -2A% A3 - 115.7 4.6 105.0 1123 1324 319 27
F2 g7.37 851 8.2 7.1 =2.H. =12 0.8 - 99.7 4.6 960 1R 121 2R3 20T
Fi 99.5 88.8 971.% 80.4 -2.81 -2.465 LA - 1307 20.0 1725 1193 1625 3.4 27.7
F4 g9.7 88.1 905 78.2 242 2. 1.96 - 83.5 22,8 52,8 UYE Uvd 360 207
Fo 87.1 84,7 @894 7.0 =20 -0F 0.8% - B0.8 95.5 96.B 11903 120.9 8.8 2.7
F& 8.5 86,9 0.5 79.4 o A P T U 112.7 86,6 939 1193 1083 MY T
ivg. B8.7 Bb.7 .3 78,5 =247 <56 1.8 - 105.0 924 102 153 AN WG 2.7
Stdbv 1.3 L7 10 13 0.37 0.3 0.0 - 19.1 3.4 113 0.0 18.3 L% .
0% €l 1.1 1.4 0.8 1.4 G 02 AL - 15,7 8 7.3 0.0 13.4 2.4 0.8
TAKEQFF -— TARGET IAS &2 KTS. (ICAD)
iy el 8.2 g2 1.2 -4.46 -4.14 095 - 81.5 1084 1096 AT 1722 283 WS
[18 2.3 804 B8L2 7.4 -4.2% 401 1.4F - 80.8 119,37 1253 170.3 195.0 9.8 LY
119 2.4 &£0.& 2813 708 “Foaboodiak: 0% oo 1019 1.0 MG 1703 17401 3.4 319
200 §3.5 8l.8 814 7.0 =5.77 -hay L0l - 101.3 WAy 5.3 170,30 1737 304 318
121 B2 8l.4 B4 TL0 o R 1 U 1 (R 74,4 12156 126,37 1703 1769 14 WS
122 834 8.6 834 TS =356 L L7 - 8.6 115.0 1214 1703 173.8 3l 0.9
fvg. 82.8 B81.0 B3 715 -3 -39 1M - 7,90 TR § b J U 1 S 7.2 P S 0 TR 1 P S W
std v 0.6 0.7 06 0.5 0.4% 02 R - 1.0 3.3 &l 2.0 8.7 1.3 00
R CE 9.5 0.4 BI 94 0.37 0.34 008 - 1 4. ) 4.4 5.1 0.9: 744 1.0 0.9
THKEDFF -- STANDARD {3EE TEXT)
¥27  BLT BO.? B4l TLO -5.26 -4.92 196 - 79.0 99.5 101.4 170.3 1735 3.4 3.9
K73 834 .8l.s B3 713 -4.19 -3.92. 147 - p o N 1 [ VFE S b [Py S ) o B 5 W N v, T
¥30  ALO0 Bl BEA2 7L Pl P U 58,8 1183 4417 47003 2035 1.9 TL9
K3l 84,1 82,2 &1 730 .58 LW 1.3 - 0.6 118.5 118.4 1703 1.3 I2.% 3.9
¥i2. BL.0 Bl.4 B2 0.7 -.62 -3.A4 1.3 - .1 1189 1159 170,30 17003 324 T
fvg. 83,3 814 ELB 719 4.0 L7 L4 - 2.4 128 0417.9 1703 177.7 3& WS
StdDv 0.6 0.5 1.1 0.8 0.74 D48 0.3 - 15.5 8.1 4.7 0.0 14.4 0.6 0.0
903 €1 0.5 0.5 1.0 0.8 0.70 0.6 0.29 14.8 7.7 4.0 0.0 1%.8 9.6 0.0

#- Dats Correcled Using "Simplified Procedure”




TABLE Al-6
TABLE MO. 1.8-2.3

HUBHES 500D HELICOPTER DOT/TSC
2/ 5/84
CORRECTION DATA#
§1TE: 2 SIDELIKE - 150 M. SOUTH JUKE 22,1983
ACOUSTIC  TRACKING DATA (Heters)
CORRECTED CORRECTIONS (dB) AHGLE (ACTUAL) {REFEREHCE)  GPEED(m/sec)
Ev EFNL SEL PHLTa Alw AR ALBY A2 AT {Deg) CPA 5R CPAR  GRR GRMD  REF
4 DEGREE APPROACH —— TARGET 1AS 72 KT§,
67 g7.1 851 89.5 7.1 =106 -0.97 075 - 112.2 1724 1862 197 7.0 0 3.7
Gd 87.1 B85.2 B9.2 7.5 =004 -0.91 0.81 - 1002 174,01 1787 197 1948 M5 137
69 88.3 357 90.7 78.4 -0.74 -0.47 1.2 - 1.4 177.3 180.% 191.7 195.5 42,7 3.7
Gi0 85.6 B35 BE.R 744 e 3 L e U 2 N 1227  172.2 4.7 1917 24,9 134 137
Bl 87,1 85.0 BB.7 T4.2 -0.80 -0.74 0,82 - 101.8 174.4 1803 1917 1958 3.5 3.7
Avg., 870 851 BR.D 745 -0.93 -0.87 0.7 - 07,7 1745 185.8 191.7 204.2 36,8 3L.7
StdDv 0.9 1.4 1.4 1.4 0.16 0.4 038 9.7 53 11 0.0 14,2 3.4 0.0
VXL 0. 11 14 1A 0.15 0.14 0.3 9.3 2.2 10,4 0.0 135 1.4 0.0
& DEGREE APPROACH -— TARGET IAS 52 KTS.
HI2  Bs.7 64,1 87.2 749 -0.B8 -0.82 0.98 - 98.% 1956 YTE 1%L 19400 273 23l
Hi3  B7.7 860 BA.L 75.4 =10 .95 o0 - 113.4 172,68 188.2 1§1.7 208.8 25,2 232
HI4 89.1 @871 @76 7%, -0.87 0.7 1L - 0.6 175,10 187,01 19,7 W47 A 232
RIS 8h2 B35 652 7L.5 =81 0.77 0.3 - 1053 758 182,72 iWLL7 19B.7 23y 247
Hi& 88,0 6864 8BS T75.9 <104 -1.47 145 - .5 A3 1650 AN 9L LR 213
fvg. B7.5 854 869 748 1402 4.5 1.8 - 105.1  172.4 180.1 191.7 199.% 2.7 113
Std Dv 1.1 1.6 1.3 14 0.30 0.2%9 0.5 - 7.0 5.2 9.4 0.0 5.7 3.2 0.
for.CI 1.1 1.5 1.2 43 0.28 0.3 0.51 - bub .9 90 0.0 4.4 3.1 00
7 DEGREE APFRUACH — TARGET IAS 62 KTS.
J23 872 85.4 BR TS. .00 -0.03 1.08 - 12,0  187.2 2007 19103 2504 3540 2.7
J24  B7.2  #5.3 863 TALT 041 Q.60 107 - 85.7 1767 137.1 1902 10 34 217
25 87,2 85.3 BA7 A9 ~0.61 -0.60 1.40 - Mab 176,55 1195 1RL2 1944 WD 277
26 82 BRI 81,2 o -0.51 -0.46 0.BR - 100.4  179.5 182.F 191.2 1944 324 207
« 87.2 B3 B&B T5.1 -0.43 -0.42 L4 - 97.0.  180.0 189.9 191.2 201.4 14,2 2.7
S v 0.0 0.2 0.4 0.4 0.30 0,27 0.2 - 18.8 9.0 0.6 0.0 14,0 1.6 00
X CE 0.0 0.3 0.5 0.4 035 032 035 - 22.1 5.9 24,2 0.0 18.8 1.9 0.0
12 DEGREE APPROACH — TARGET [AS &2 KTS.
L33 85.9 B4.0 B5.7 T34 -0.45 -0.4% 0.8 - 92.9  178.1 178.4 1%0.5 1907 WY H.T
L34 86,9 85,4 BA.8 T4.8 -0.41 -0.43 Q.81 - 26,0  179.2 180.2 1W0.5 1910 M.y 277
L35 BA.2 B4.2 B7.2 749 -0.52 -0.52 0,70 - 107.8  177.1 188.0 190.5 200.1 309 .7
L34 B88.8 6848 B8R4 774 -0.60 -0.59 0.51 - 126.9 1758 021%.% 19005 2383 23 277
137 87.1 B5.6 BAD 737 -0,51 -0.48 0,82 - 111, 7.4 1905 05,2 MW 9T
hvE. B7.0 85.2 86.8 T4.9 50 -0.50  0.487 - 107.1  177.6 191,13 1905 6.2 W7 7.7
stdDv 1.1 11 LD LS 0.07 006 0L - 13.4 1.3 18,9 0.0 1985 0.9 0.0
901 CI 1.1 1.1 1.0 1.4 0,07 0.06 0,11 - 13.0 1.2 1.1 0.0 18.8 0.7 0.0

#- Dale Correcled Using *Simplified Procedure”




TABLE AI-7
TAELE HO. 1.4-3.1
HUGHES 5000 HELICOPTER
CORRECTIDN DATAX

Ev EPHL

SITE:- 3 SIDELIRE - 150 H. NORTH
AEOUSTIC
CORRECTED CORRECTIONS (dB) ANGLE
SEL  FHLTa Alw FAVESSS B A% 11 BNV AY SR v {Deg)

& DEGREE APPROACH -- TARGET 1AS &2 KTS. (ICAD)

Fi 8.2 B3.7 BL.D T4 -0.74 -0.68 (.84 - 107.4
F2 §3.6 81.0 84,1 -71.1 71 -0.87 005 - 107.8
F3 B5.6 8.5 BaD Ti.O -0.88 -0.B1 108 - 112.1
F4 §u.2 BZ.5 BRI =178 0.8 138 - 115.2
Fa Bi.4 B0 B& T3 064 0.6l 0.3% - 102.8
Fé 853 82,5 B0 TIA4 -t.90 -0.85 092 - 104.1
fvg. 849 B2.2 BNT 727 -0.77 -0.72 0.8 112.3
stdv 1.1 L2 1.0 1l 0.30 008 D45 - 10.4
$OICI 0.7 0.9 0B 0.9 0.08 008 0.37 8.7
TAKEDFF -- TARGET 1AS 42 KTS. (1CAD

17 Bl.é BL.G 832 4.1 =180 1.7% 0.0y - &7.5
g 4%y 813 828 T -1.78. -1.72 030 - 44,2
11y 84,1 8253 B32 7.9 =102 =4 0 = 76.1
1200 84.7 B2.7 847 727 =182 <151 M - BY.5
121 845 82,7 8310 714 =LA -1 040 - 78.1
122 841 221 851 M3 -1.9% -1.48 0.5 - 123.3
Pvg. BALL 81,1 BILE 72U =L.52- -1.54 Q.1 - 77.8
Std bv 0.4 0.3 LD 0.8 0,17 0,16 0.14 - 25.2
0k Ll 0.3 0.4 0.3 0.7 .44 043 01 - 21.5
TAKEOFF -- STANDARD (SEE TEXT)

K27 8A.3 B2l BAD 724 =208 -1.95 0.9 75.4
E%E 83.7 820 BAY .7 -5 =181 0.63 1110
Wil 848 @22 850 714 -144 -L36 0 D.6d 119.5
K32 8.5 Bl.B 824 7TLi -1.80 -1.42 0,59 .1
Avg. B4.1 82,1 B4R 710 -1.86 -1.58 0.4 87.7
Std Dv 0.6 0.4 L1 0.7 0.27  0.27 0.4 - 8.0
FLLT 0.7 0.3 S 0.8 0.3 0L ble = 3.9

#- Data Corrected Using 'Simplified Procedure®

JUNE 22,1983

TRACKING DATA (Meters)
{ACTUAL)

cPa

194.4
193.5

190.2
8.2
8.1

SR

£ 00 iy e iy 60
i ol e ol iy el
R e
Ere D0 e O~ oy TA

,_.
.
e P
CREAT)
=

P2t s B pg
ST ISE
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e - o e

]
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e
e

189.2
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L= | i Sl Sl b el

Py b3
[ Hmﬁﬁ”ﬁ
= uuﬂrﬁtﬁ
. - my - =
L= = R L e e P

227.4
227.0

TRACKING DATA

207.7
239.1

20%.8
21.0
24.7

27,0
227.0

227.0
0.0
0.0

SRR

(%]
e
R

P B3 3 R
2 e :
= ST E - RN ", |

bl

Eedl fuf £T0
=N
- .

234.5
243.1

242.3
2680.4

230.1
20,6
4.1

DOT/T5C
21 5184

SPEEMw/cec)
GRUD REF
s 5 T oy
23 1.7
3.4 .3
0 M
8.8 27.7
Ay A7
ns 7.7
5.1 3.0
2.5 0.0
.5 R
298 319
n.4 3.9
0.4 3.9
J.4 31.9
.y N3
0.3 31.9
1.3 0.0
1.0 0.0
3.4 9
2.4 1.9
2.y 3.9
il ERe ¢ IR
32.8 J1.9
0.5 0.0
0.4 0.0




TABLE Al1-2

TRELE NO. 1.5-1.2
HUGHES 500D HELICOPTER DOT/TSC
2 &85
CORRECTION DATA®
SITE: 1 CEMTERLINE - CEWTER JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)
15 CORRECTED CORRECTIORS (dB) ANGLE (ACTUAL) (HEFERENCE)  SPEED(m/cec)
Ev EPHL SEL  PHLTe Alm AP ALY A2 A3 {Deg) LPa SR CFAR SRR ERND  REF
500 FT. FLYOVER — TARGET 148 125 KTS.
438 83.7 B1.0 BA.Z T34 104 174 107 9.0 105.8 1231 128.0 150.0 155.9 61.7 %5.9
AlY  H2.9 B0.2 857 72.9 0.4 035 .21 5.0 106.3 143.2 149.2 150.0 154.3 51,4 55.9
h40 81,5 B0.4 Be.S 734 -0.27 -0.27 4.15 0.0 96.5  144.1 1450 150.0 151.0 561 55.9
Ml B33 B0 Bh.G 734 =0.90 -0.91 0.30 0.0 97.0 1358 136.9 150.0 1511 S5.4 55.9
M2 82,5 79.6 BhA 730 -0.08 -0.05 -0.14 0.0 96,1 147.9 148.7 150.0 1%0.9 S35 55.9
MY  B.7 1.7 8.5 127 -0.34 -0.37 0.05 0.0 117.2  142.9 180.8 150.0 168.7 54.5 55.9
M4 B2.4 794 857 708 -0.82 -0.82 0.3 0.0 102, 136.8 140.3 150.0 153.9 S6.6 S5.9
Avg. 830 80,1 BAL T3 -0.60 -0.84 0.23 0.0 103.1  139.1 1441 150.0 155.4 S55.6 55.9
Gd Dv 0.5 0.6 0.4 0.3 0.41 0.57 0,43 0.0 7.5 8.2 10.4 0.0 4.3 3.2 0.0
P0LCI 0.4 0.4 0.3 0.2 0.45 0.42 0,31 0.0 5.4 8.0 7.7 0.0 4.8 2.4 0.0
=00 FT, FLYDVER -- TARGET IAS 111 KT8,
B4 BA5 B1.3  87.7 4.4 =0.02 -0.08 0.8 4.0 94.1 148.2 148.5 150.0 150.4 540 49,5
Bdg 827 79.9 85.8 72.9 0.31 0.4 0.05 0.0 100.5  152.8 155.4 150.0 152.5 50.% 49.%
B47  HI.B B0 BES 71T =0.42 -0.40 0,12 0.0 1014 142.5 1454  150.0 153.0 514 49,4
B4 g3 801 BAS TEL2 0.20 0,16 -0.15 0.0 104.5 151,86 15464 150,0 154.9 48,4 49,5
B4 BA.1 BLD BAA T3 -0t -0LIB 007 0.0 100.4 1460 148,5 150.0 152.5 49.4 49.4
Avg.  BLT BD.A BAE TIA -0.02 -0.0% Q.14 0.0 100.2  148.2 150.9 150.0 152.7 50.8 49.8
v 0.7 06 0.7 0.b 0.22 0.26 0.2 0.0 3.8 4.2 4.8 0.0 1.8 2.2 0.0
9ACI 0.7 0.4 0.6 0.5 0.28 0.2% 0,24 0.0 1.8 40 44 80 15 Lt 0.
900 FT. FLYOVER — THRGET IAS 97 WTS.
Ci0 B1.7 BO.B 870 73.3 -0.45 -0.16  0.07 0.0 107.4 1462 153.2 150.0 157.2 432 43.4
C3! 844 81,2 Bh& 735 0.70 0.14 9,17 0.0 35.0 1510 151.6 150.0 150.6 453 43.4
(32 83,3 80.2 B&G 725 -0.06 -0.05 0.8 0.9 107.9  147.9 155.4 150.0 157,84 44,7 43.4
i3 .8 815 87.4 734 -4.98 4,53 2,13 0.0 125.9 92.8 1145 150.0 185.1 49.4 43.4
Avg, 84.1 80.9 BE.T 7L.2 =125 -1.17 0.4 0.0 109.0 1345 1437 150.0 162.6 45.7 43.4
Std v 0.6 0.6 0.6 0.5 2.4y .31 100 9.0 12.7 2.9 195 0.0 153 .6 0.0
02 Ll 0.8 0.7 0.7 0.4 293 LM 117 0.0 14.% 2.8 N0 0.0 18.0 31 0.0
300 FT. FLYDVER -- TARGET 1AS BI.5 KIS,
Dh4 84,6 Bl H7.E .0 ot 4 T - P 108.9  125.6 132.8 150.0 1SB.6 40.6 7.1
D5 843 B2 BAR 714 =522 -3,03 1.2 0.0 106.1  108.6 113.1 150.0 156.1  39.1 37.1
056 839 Bl.0 Bsd 728 1,06 -1.00 0.47 0.0 111.4 1337 143.2 150.0 181.0 9.6 37.1
D57 B5.Y 830 877 A =580 L35 LG9 0.0 117.4 1057 119.0 150.0 148.9 411 371
. BAT BLE 871 T3S 2.0 -2.27 143 0.0 1.0 11873 127.0 150.0 161.2 A0.1 F7.1
stady 0.9 0% 07 0.5 .21 .10 0.40 0.0 4.4 13,3 13.46 0.0 5.5 2.7 0.0
02 Ll 1.0 11 0.9 0.8 1.42 L.2% 0.47 0.0 &b 5.6 16,0 0.0 6.5 1.1 bR
1000 FT. FLYOVER —— TARGET IAS 125 KTS.
1 S 5 S I B % S ¥ S | -0.07 015 9.1 - 104,2 2920 301.2 300.0 309.5 S6.1 95.9
ES? 8. 6.5 MY 478 0.2 0.1 4.4 - 80,1 3017 306.2 300.0 3045 55.4 559
Es0  79.1 Th.B 79.8 475 =0.07 -0.06 .1 - 93.2 94,6 295.1 300.0 W05 G686 559
fvg. TR 768 T 475 0.04 -0.01 G006 - 92.3 2961 3009 A0 3048 S4.1 559
StdDv 0.4 0.3 0.1 0.3 0.18° 0.18 o008 - 12.1 5.0 Db 0.0 4.5 0.3 0.4
0L CL 0.7 0.4 b 0.6 0.31 0.30 0.14 20.3 8.5 9.4 0.0 7.6 0.2 0

%~ Data Corrected Using "Bisplified Procedure’




DOT/TSC
3 b/BA
REF

SPEED(m/cec)
GRND

SRR

JUNE 22,1983
(REFERENCE)
CPAR

TRACKING DATA tHeters)

(ACTUAL)

SR

CPa

{Deg)

TABLE Al-3
1:6-1.3
CORRECTION DATA¥
CENTERLINE - CEMTER
ACOUSTIC
ANELE
AY.

HUBHES 5000 HELICOPTER
N2
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¥- Dats Corrected Using "Simplified Procedure’
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TABLE Al-4

TARLE MO, I.6-2.1
HUGHES 5000 HELICOPTER
CORRECTION DATAR

DELINE - 150 K. SOUTH
ACOUSTIC
10NS {dB) ANGLE

ALPY Ala

& DEGREE APPROACH — TARGET 1AS 42 KTS. (1CAD)

fua.

51

R0% C1
TAKEQFF — TARGET 143

117
118
[19
124
12}
122

e
54 Dy
0% Cl

K27
K28
K3
K31
K3l
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eEeBeR
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=0.88 -0.77
=1.00 -0.92
-0.83 -0.81
-0.80 -0.73
-1.99 -1.01

-0.8% -0.B4
0.08 0.1
0.07  0.08

-2.00 -1.94
-1.99 -1.88
-1.73 -l.62
-1.80 -l.67
s 0 I P
b T L I .

-1.82 1.3
0.17  0.15
9.14 0,13

=235 -2.44
-1.87 -1.80
-1.64 -1.59
-1.63 -1.58
-1.68 -1.40

-1.82 -1.74
0.26 0.
.25 9.0

¥~ Data Corrected Using "Simplified Procedure”

LN A3 {Deg)

-

il
N gy e

0.8 - 108.7
LB 5

oA o= 133.3
1.42° - 119,
0.42 - 7.
0.9% = 108
Dy - 114.9
0.4 - 7.9
0.37 g.1
badg: = a1
0.35: = 74
0.3 - Sk,
LT 85
b4 - B,
9.56 - &3
0.57 77
e 13
011 - i
697 - B35.
.7y = 79
Peafo 8 = 76.
0. - 78
0.65 - 8y
0.72. = Bl
015 - ol
0.14 = 3

ok e Dt =
e e ey Bl i oY

JUNE 22,1983

TRACKING DATA (Heters)
(ACTUALY (REFERENCE)

DoT/78C
2f 3/88

SPEED{m/zec)

CPA SR CPAR. SRR

176.9. 186.7 1917 202.3
126.% 2009 191.7 %77
174.5 239.7 191.7 243.3
175.9 2015 191.7 219.5
177.4 186.4 191.7 201.5
172.8 182.2 1917 202.1
ot 1996 1.9 017

1.8 2.2 0.0 23.8

LE 1S 0. 195

184.6 185.7 2270 209.%
185.7 189.7 227.0 231.9
1910 2285  227.0 7.6
189.7 190.5 2270 277.%
152.6 193.2 %%?.0 2273

1990 209.8  207.0 249.3
199.1 199.7 227.0 239.4
i Y o N 7 S
2.6 13.4 0.0 145
179.5 180.2 227.0 207.7
186.0 188.9 7297.0 230.5
1905 196,10 227.0 233.%
190.7 196.5 227.0 233.9
189.7 189.7 297.0 237.0
187.3 190.3  227.0 230.5
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TABLE Al-5
TAELE ND, 1.4-2.2

HUGHES 500D HELICOPTER DOT/TSC
2f S
CORRECTION DATAN
BITE: (2 SIDELINE - 150 W, SOUTH JUME 22,1983
RCOUSTIC  TRACKING DATA (Meters)

CORREECTED CORRECTIONS (dB) ARGLE (RCTURL) {REFERENCE)  SPEEDm/zec)
Ev EPNL SEL  PHLTa  Alw ALPY ALRY A2 N3 {Deg) CPa SR CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET 1AS 125 KTS.
AZ2  B7.2 83.0 B%.4 48 073 -0.73 0.73 2.03 1001 193,06 1%6.6 21L1 MBS 617 559
AI?  87.4 851 %A 77 -0.06 -0.07 -0.28 ).74 108.3  206.8 217.8 212.1 2.5 514 559
A0 B71 847 B T4.7 005 -0.08 0.09 .91 102.3  MWr4 12,3 124 71 544 559
A4l 872 BAD @94 74,7 0.3 -0.37 0.14 2.9 102.6 201.8 206.8 212.1 27.4 55.4 §5.9
M2 BA7  BALT BI.T T 004 002 0016 LI 105.3 10,0 2177 NIl M99 5.5 559
A 870 846 M2 TT.2 023 0016 0,020 3.05 102.1 206,46 211.3 212.1 217.0 545 55.9
A4 B4 BRS BB TR =037 -0 0.2 138 106.7  20Z.4 2114 2121 221.5 BA.6 95.9
fvg., B6.8 B4 BR.S  TA7 0.4 -0.25 0.0 2,78 103.9 204.1 210.6 1212.1 218.8 55.4 5.9
Std Dy 0.9 0.9 0.7 Q.4 0,27 0.2 0.33 (.80 2.9 BT 0.0 2.9 3.2 0.0
FEILI 0.6 0i6 0.5 0.4 g.20 0.1 0.24 0.58 2.1 4.0 5.3 0.0 2.1 24 0.0
SO0 FT. FLYDVER -- TARGET 1AS 111 XVE.
BAR  BR.2 82,7 B7.6  TALb “0.06 Q.03 0,40 0,95 §e.2 10,3 2i2.4 2121 24,3 §4.0  49.4
Bas 84,7 6817 Be.s TIE 0.18 9.15 009 1.20 7.4 M35 53 2120 ALY 509 4%b
B47 BL7 B34 BR. 75,5 =045 -0.24 0,28 3.7 97.8  206.4 208.3 212.1 214.1 51.4 49.4
B48  B4A.Y 82.% B1.Y Th.2 0.08 0.13 -0.12 1.43 109.%  AN2.7 2.0 WMI) 25,5 488 494
B4?  BLS 819 BR.? 757 -0.05 -0.08 0.03 .59 100.8  208.8 212.6 2121 D 494 49,4
ﬂvg. ga.d 82.8 BL.Y TAS 0.00 -0.00 0.13 1.48 100.8  210.3 214,57 212.1 216.8 50.8 49.4
std v 0.9 0.8 0.7 0.8 0:13  0.16 G20 0.7 5.2 2.9 6.7 0.0 5.9 2.2 0.0
ML El 0.8 0.8 0.9 0.7 0437 0,15 0.1%9 0.47 3.0 2,8 4.4 0.0 4.7 1 0.0
200 F1. FLYDVER -- TARGET 145 97 KIS.
chd 4.5 819 87,0 74.0 -0.15 0.4 003 1,23 15,3 20,9 216,64 2121 M99 41,2 41.4
Lol 0.8 B1.0  87.6 748 0.14  0.10 .19 2.04 105.7 212.7 220.5 212.1 220.4 453 434
C52 f4.4 61,8 86,2 TJ3.4 0.0 001 0,17 1,11 G 210.0 2957 2121 2780 84,7 434
53 854 H3.5 88,3 TAS =188 =176 1.4 L3 129.6  175.7 2.2 2121 275.2 494 434
Avg. 851 BZ.,7 B6.B A =0.45 -0.42 0.3% 1.4 3.0 201.8 2728 2.1 235,99 457 434
std v 0.8 0.9 0.8 0.6 0.94 0.90 0.52 0.43 11.4 7.3 5.2 0.0 24.5 2.8 0.0
04 C1 0.9 1.4 0.8 28 1.0 106 0,62 0.50 13.4 0.3 42 0.0 3.1 31 00
500 FT. FLYOVER — TARGET [AS B3.5 KTS.
Dh4 84,5 B0 BEG Ti.2 -0.72 -0.72 0.687 (.85 99.5 195.1 197.9 241 M54 M6 37
055 B85.1 830 BRY AT 1.3 -1.36 0.8 190 108.5  1B4.7 1947 2.0 23.4  39.1 370
066 85,0 82.7 RBAM4 T3 -0.47 -0.47 0.47 0.94 90.5 W04 200,14 224 A2 3.6 31
057 85.4 834 858 T34 -1.4 -1.3 093 1.5 1034 183.0 188.1 12,1 218,31 A1 WA
A 8.0 BLEB Bal TS -0.78 -0.95 0.9 1,31 W00.5 1907 195.2 U231 N2 400 3.1
Std v 0.4 0.8 04 0.3 0,46 0,42 0,19 0.3 7.8 B.2 3.2 0.0 4.9 0.9 0.0
9LCl 0.4 0.7 0.4 DA 0.5 030 0.22 .59 B.% 9.7 & 0.0 5.8 1.1 0.0
1000 FT. FLYOVER -- TARGET [AS 125 WTS.
ES8  80.4 7B BL.O  48.4 =0.07 0.3 0.0%. - §2.9 3270 327.9 164 1359 Gh.1 S5.%
ES? B0.0 T77.8 BO.G  6B.S 0.33 0.20 -0.03 - 109.1 33,2 35.8 I35.4 3I55.0 556 55.9
E60  80.5 78.5 B0.% 6B.B 0.06 002 01 - 02,7 329, 138.2 235.4 M3y 866 5.9
Avg.  B80.3 78.1 B80.B 468.% 0,11 0.02 006 - 01,6 331.2 30,7 T35.4 A9 54,1 5N
Gtd v 0,3 04 03 0.2 0.20 0.7 008 - 8.2 4.3 14.1 L . 6.5 2.0
0z Cl 0.5 0.6 0.4 03 .34 0.28 0.13 - 13.8 7.4 2.8 0.0 182 0.7 0.0

#- Data Corrected Using "Simplified Procedure’
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REF

DOT/T5C

SPEED{m/sec)
GRND

(REFERENCE)

JUNE 22,1983
CPaR SRR

TRACKING DATA (Heters)

(ACTUAL)

CP4

SR

RCOUSTIC
AHGLE
iDeg)

= 150 H. MORTH
A

CORRECTION DATA®
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TABLE Al-9
TABLE NO. 1.6-3.3

HUGHES 500D HELICOPTER DOT/TSC
2/ 534
CORRECTION DATA®
SITE: 3 SIDELTNE - 150 M, NORTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dR) ANGLE (ACTUAL}Y (REFERENCE)  SPEEDMm/cec)
Ev EFHL SEL PHLTe Alw ALPY A A2 N3 tDeq) CPs ER CPAR SRR GRMD  REF
& DEGREE APPROACH — TARGET |AS 72 KTS.
67 85.8 8l.6 B44 713 =098 0.9 L3R - 0420 14 109 191701977 T30 337
68 83,1 808 B4.3 TL.8 -0.86 -0.80 0.3 - 119,00 3753 0L 19Kt N9 345 LY
69 Bi.7 Bl.1 BA.s 7.2 =080 ~0.62 1.4 - 9.7 479.2 1808 191.7 193.4 42,7 3.7
Bl0. 84,5 @12 857 7I.A4 -0.95 -0.%0 0.28 - 5.4 4739 A9 A9 AN2E A M7
611 B4R B24 858 T8 =070 069 b5 - HIZT -I7RT 9Ly 191,70 208530 345 (3407
hyg. B4.0 Bl.a BS0 TIL -0.83 -0.78 0.4 - 109.7 1763 18330 191.7 5. 3.8 1.7
Bdbv 0.6 0.7 0.8 L0 0.1 0.3 0,38 - 8.7 24 1.0 9.0 10.5 346 04
MILI 0.8 0.7 0.8 0.9 0,42 0.2 0.3 - 8.3 .3 B.b 0.0 1.1 34 0.0
& DEGREE APFROACH — TRRGET 1A% 52 KWTS.
HiZ 87.1 853 B&8 757 -0.78 -0.72 094 - B8 4974 2457 1917 5.4 13 3.2
HI1 845 BAR B34 T35 -0.8Y -0.87 083 - Fady B i v P IR | Ty Gl ey G 9 e . o
B4 BS.6 B33 B4l NS 7 iy S T 112.5 1769 19155 1947 2005 334 232
HiS 8.0 85,0 5.4 7.7 -0.72 .66 033 - 747 1776 18AL AL 1987 2.7 2
Hig BA1 837 BAY TA -hgn 079 L3 = 9.6 17500 1767 1917 191.4 8.8 n.2
fvg. 8.5 844 BES T3 0.79 475 L1 - 9.4 4763 1951 4913 NN 277 24D
v 0.6 0.7 1.0 L5 0.06 008 0.1 - 24.3 .4 28.9 0.0 30.4 3.2 44
MWECI 06 0.5 10 L4 0.0 0,08 0.48 - n.z2 1.3 1S 40 8.9 1
9 DEGREE APPROBEH -— TRRGET 145 62 ¥15.
23 B BLY B4 732 0.4 0412 105 - 124,2 189.2 228.8 191.2 2312 350 7.7
J24  84.2 8l.7 gLy 7.3 .82 4.3 104 - 4.8 788 1L AT 1819 G LG
03 By B2.2 857 724 0,51 =LAt 13k = HOA 78T LT 19102 0L 360 277
J2b 84.4 81 BA4 TLA =033 0,37 088 - b T G 75 O i T ) (S 7 o S P I P
Avg.  BALG 820 BAS 7L =038 0,31 1.07 - 1140 181.8 5.9 1912 262 W2 20T
St v 0.3 0.3 1.0 1.3 0.3l 0.30 021 - 14.5 S0 .7 0.0 21.4 1.6 0.0
SOIEY 040 0.3 1.2 LG 0.38 0.3 0,25 17.1 &0 1.4 0.0 25.4 1.9 ol
12 DEGREE APPROACH —— TARGET IAS &2 TS,
L33 B4.1 B1.7 BAB 724 -0.47 -0.33 064 - 111.1  180.8 193.B 190.5 2.2 .9 2.7
L34 HO TRACKING HﬁTﬁ
135 83,9 81.0 BA.5 Tl.b -0.42 -0.38 0.6 - 1148 179.7 1%E.1  1%0.5 209.7 W3 2.7
L3 86,3 82.8 87.2 7.3 =051 -0.48 0.46 - 121.8  178.4 209.8 190, 5 240 2.1 173
37 8a7 821 BAD Tild 0.5 0.3 G - 106.5  180.6 1B8B.4 1%0.5 1%B.4 204 27.7
fvg. B4.B BL.? 853 7.1 <0.M -0.38 0.58 - 3.6 1799 197,5 1905 209.2 3.3 107
Stabe 14 0.7 13 LD 0.07 006 0.0% - 6.4 i 0.0 10.9 0.7 0.0
LLE 1Y 9. L% 12 0.08 0.07 0.11 1.6 1.3 13 0.0 12.8 0.3 0.0

&~ Dele Corrected Using "Simplified Procedure”




TABLE AZ2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

HUGHES 500 D/E
ADV. MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees ()

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 125.00 59.00 492,00 26.41 0.7986
B 111.00 59.00 492,00 26.41 0.7774
8 97.00 29.00 492,00 26.41 0.7562
D 83.50 59.00 492.00 26.41 0.7358

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 125.00 77.00 402,00 26.41 0.7851
B 111.00 77.00 492.00 26.41 0.7642
c 97.00 77.00 492.00 26.41 0.7434
D 83.50 77.00 492.00 26.41 0.7233

TARGET CONDITIONS

SERTES DESCRIPTION

A 500 FT. LFO IAS = 125 KTS,
B 500 FT, LFO IAS = 111 KTS.
C 500 FT. LFO IAS = 97 KTS.
D 500 FT. LFO IAS = 83.5 KTS.

* 492,00 RPM = 103% ROTOR SPEED (STANDARD)




TABLE A2-2

ACTUAL TEST CONDITIONS

HUGHES 500 D/E

EVENT

A38
A39
ALD
A4l
A42
AL43
Ad4
B45
Bi4b
B47
B48
B49
€50
€51
C52
€53
D54
D55
D56
D57

TAS
120.400
100.00
109.00
108.00
104,00
106.00
110.00
105.00

99.00
100.00

94.00

96.00

84.00

88.00

87.00

96.00

79.00

76,00

77.00

80.00

ANAL.. DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

92.00
91.00
90.00
89.00
BE‘EGD
87.00
86.00
86.00
85.00
85.00
85.00
85.00
85.00
86,00
Bﬁlﬂﬂ
86.00
86,00
86.00
86.00
86.00

490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490,00
490.00
490.00
490.00
490.00
490,00
490.00
490.00
490.00
490.00
490.00

26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26141
26.41
26.41
26.41
26.41
26.41
26.41

ADVM #
0.7646
0.7359
0.7498
0.7490
0.7438
0.7474
0.7540
0.7466
0.7385
0.7399
0.7311
0.7340
0.7163
0.7216
0.7201
0.7334
0,7083
0.7039
0.7053
0.7098




TABLE AZ-3

ACTUAL TEST NOISE DATA
ANAL, DATE: 11-Mar-86

HUGHES 500 D/E

TEST ——— A5 MEAS. PNLTM —- — PNLTM 492 FOOT NORM. —
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
A38 408.00 87.70 88.10 88.10 86.85 86.22 87.25
A39 473.70 86.00 86.10 86.10 85.81 85.72 85.91
A40 476.60 B6.40 86.80 86.70 86.24 86.48 86.54
A4l 449.70 87.50 87.50 86.80 87.07 B6.60 86.37
AL2 489,10 85,30 86.40 86.40 85.27 86.34 86.37
A43 472.90 86.40 86.30 87.30 86.20 85.90 87.10
Add 452.70 87.10 86.50 86.30 86.70 85.66 85.00
B45 490.10 86.70 87.70 86.40 86.68 87.66 86.38
B46 505.20 85.20 85.50 83.40 85.33 85.77 83.53
B47 471.60 85.40 86.90 86.50 85.19 B6.47 86.29
B48B 501.40 86.40 86.30 83.30 86.50 86.49 83.40
B4G 483.10 85.00 86.80 86.30 84.91 B6.62 86.21
€50 483.80 85,90 87.10 B3.50 85.82 86.93 83.42
€51 499,30 84.60 86.40 85.40 B4.67 B6.55 B5.47
€52 489.10 85.10 86.10 83.60 85.07 86.04 83.57
C53 308.40 87.20 92,40 86.70 B5.38 87.70 84.88
D54 416.10 86,40 89.50 85.10 85.63 87.81 84.33
D55 360.40 85.70 90.00 85.30 84.37 86.87 83.97
D56 441.30 85.90 87.30 84,10 85,38 86.21 83.58
D57 350.80 86.30 891.30 85.70 84.88 87.90 84.28
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TABLE A2-4

HUGHES 500 D/E
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT L INPUT T INPUT
A38 0.7646 B6.85
A39 0.7359 B5.81
A40D 0.7498 86.24
A4l 0.7490 87.07
A42 0.7438 85.27
AL3 0.7474 86.20
A4 0.7540 86.70
B45 0.7466 B6.68
B46 0.7385 85.33
B47 0.7399 B85.19
B4B 0.7311 86.50
B49 0.7340 84.91
€50 0.7163 85.82
€51 0.7216 B4.67
G52 0.7201 85.07
C53 0.7334 85.38
D54 0.7083 B5.63
D55 0.7039 B4.37
D56 0.7053 85.38
D57 0.7098 B4.B8

LINEAR REGRESSION EQUATION

Y = SLOPE
= 30.87

R 8Q. . 0.485
E = 0.696
STD.ERR = 0.577
CORREL = 0.696
SAMPLE = 20

3

X +

MEAN X
5.D. X
MEAN Y
SoHY
TOT VAR

o owouon

INTERCEPT
63.08

0.7327
0.0176
85.70
0.78
0.61




TABLE A2-5

LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 30.87 63.08
RSQ. =  0.485 MEAN X = 0.7327
R =  0.696 S.D. X = 0.0176
STD.ERR =  0.577 MEAN Y =_ 85,70
CORREL = 0,696 S.D. Y= 0.78
SAMPLE = 20 TOT VAR =  0.61
LEEELLEEREREELCE R R PR LT R T TN
SECOND ORDER EQUATTON
Y = k4. Bl A% 4+ (B2 X!
Y= 364.60 + —794.49 * X +  564.50 Y !
RSQ. =  0.075 MEAN X = 0.7327
R =  0.273 S.D. X = 0.0176
STD.ERR =  0.567 MEAN ¥ = 85.70
SAMPLE = 20 S.D. Y= 0.78







TABLE A2-6

HUGHES 500 D/E

CENTER LINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 B6.22
A39 0.7359 85,72
A50 0.7498 86.48
A41 0.7490 86.60
A42 0.7438 86.34
A43 0.7474 85.90
Add 0.7540 85.66
B45 0.7466 87.66
B46 0.7385 85.77
B47 0.739% B6.47
B48 0.7311 86.49
B49 0.7340 86.62
C50 0.7163 86.93
C51 0.7216 86.55
C52 0.7201 86.04
C33 0.7334 87.70
D54 0.7083 87.81
D55 0.703%9 Bb6.87
D56 0..7053 86.21
D57 0.7098 87.90

LINEAR REGRESSION EQUATION

R 5Q.

R
STD.ERR
CORREL
SAMPLE

| JE0 | |

SLOPE
-15.96

0.163
ﬂl EPD‘-’&
0.655
=0.804
20

* X +  INTERCEPT

08.20

MEAN X = 0.7327
S.D. X = 0.0176
MEAN Y =  86.60
S0 ¥ = 0.70
TOT VAR = 0.49
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TABLE AZ-B

HUGHES 500 D/E
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 87.25
A39 0.7359 85.91
A40 0.7498 86.54
A4l 0.7490 86.37
A42 0.7438 86.37
A43 0.7474 87.10
Add 0.7540 85.90
B45 0.7466 86.38
B46 0.7385 83.53
B47T 0.7399 86.29
B48 0.7311 83.40
B&9 0.7340 86.21
cs50 0.7163 83.42
€51 0.7216 85.47
C52 0.7201 83.57
€53 0.7334 84.88
D54 0.7083 84.33
D55 0.7038 83.97
D56 0.7053 83.58
D57 0.7098 B4.28

LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT

= 59.65 41.53

R 5Q. = 0.607 MEAN X = 0.7327
R = 0.779 S.D. X = 0.0176
STD.ERR = 0.870 MEAN Y = B5.24
CORREL = 0.779 5.D. Y = 133
SAMPLE = 20 TOT VAR = 1.83




TABLE A2-9
LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 59.65 41.53
R 50. = 0.607 MEAN X = 0.7327
R = 0.779 &5.D. X = 0.0176
STD.ERR. = 0.870 MEAN Y = 85.24
CORREL = 0,779 8.D. ¥ = 1.35
SAMPLE = 20 TOT VAR = 1.83

CECEEEDEREEEEEE U LR PR L E T

SECOND ORDER EQUATION

Y = A+ Bl ¥ X 4+ B2 *X!

Y = 322.60 + -709.71 * X + 526.20 YT
R S0. = 0.518 MEAN X = 0,7327
R = 0.720 S8.D. X = 0.0176
STD.ERR = 0.880 MEAN Y = B85.24
SAMPLE = 200 S.D. ¥ = 1.35
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A: 10-Mar—86

TABLE A3-1

SUIMMARY FPNL LEVELS (dB)
DATA PROCESSED PFR ICAQ CERTIFICATION PROCEIURES

HELICOPTER: HUGHES 500 D/E
CPERATION: ICAD TAKEDFF

EVENT LEFT CENTER LINE ~ RIGT 3 MIC
NUMBER. SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 )

nz 85.00 82,10 83.60 83.57
118 85,30 82.30 #3.90 83.83
119 85.50 82.40 84.10 84.00
120 85.90 83,50 B4.70 84,70
I21 85.60 83.20 84,50 84.43
122 85.40 83.40 84.10 84.30
AVERAGE 85.45 82.82 84.15 B4.14
STD. DEV, 0.30 0.62 0.40 0.42
o C.I. 0.25 0.51 0.33 0.34




EVENT
A2
A23
AZ4
A25
AZ6
A27
B28
BZ9
B30
B31
C32
C33
C24
€35
C36
M45
M46
M47
M48
N4l
N42
N43
N&4

TEST
ALT

535.70
600.00
535.80
568.60
513,90
606.40
546.70
549.30
485.50
534.60
568,50
562.80
575.40
536.00
547.00
485.30
593.50
541.60
532.30
563.90
596.80
557.20
555.50

TABLE B2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 350D ASTAR

——— AS MEAS., PNLTM —

LEFT
86.00
85,40
86.20
84.20

NA
85.90
5*‘5}*2[]
84.60
84,40

NA
85.30

NA
83.60
83.70
B3.10
84.10
83.70
84.00
83.30

NA
86.70
B7.10
86.20

CENTER
88.
89.
80,
88.
90,
87.
89.

88.
86.
88.
88.
87.
87.
86.
88.
87.
86.
86.
90.
89.
91l.
89.

40
00
s8]
70
10
0o
10
NA
20
90
0o
60
40
0o
90
50
70
50
20
0o
0o
50
20

RIGHT
88,20
87.90
88.40
86.40
88.50
86.50
86.50
86.50
86.90
86.70
85.10

NA
84.80
85.90
85.30
85,30
85.10
84.90
85.60
87.90
88.00
80.10
88.30

-— PNLTM 492 FOOT NORM. —

LEFT
86.38
86.34
86.58
84,87

NA
86.90
84.68
85.10
84.34

NA
85.97

NA
84.33
84.09
83.58
84,04
84.59
B4.44
83.65

HA
87.62
87.67
86.76

CENTER
89.14
90.72
90.34
89.95
90.48
88.81
90.01

NA
88.08
87.62
89.25
89.76
88.76
B7.74
87.82
88.38
89.32
87.33
H6.88
91.18
90.67
92.58
90.25

RIGHT
88.58
88.84
88.78
87.07
88.69
87.50
86.98
87.00
86.84
87.07
8B5.77

NA
85.53
86,29
85.78
85,24
85.99
85.34
85.95
88.53
88.92
90.67
88.86
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TABLE B2-4

AEROSPATIALE AS 350D ASTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT I INPUT Y INPUT
A22 0.7940 86.38
AZ3 0.7940 86.34
AZ4 0.7940 86.58
A25 0.7932 B4.87
AZ6 0.7932 NA
A27 0.7932 86.90
B28 0.7777 B4.68
B29 Q.7777 85.10
B30 NA B4 .34
B3l NA NA
€32 NA 85.97
€33 0.7660 NA
C24 0.7551 84,33
C35 0.7551 84.09
C36 0.7325 83.58
M45 0.7330 84,04
M46 NA 84.59
M47 0.7324 84.44
M48 NA 83.65
N4l 0.8069 NA
N42 NA 87.62
N43 0.8173 87.67
N&4 0.8069 B6.76

LINEAR REGRESSION EQUATION

STD.ERR
CORREL
SAMPLE

L T 1 A |

SLOPE
42.52

0.761
0.872
0.668
0.872

14

o nown

INTERCEPT
52.38

0.7769
0.0268
85.41
1.31
1,72




TABLE B2-5

LINEAR REGRESSION EQUATION

Y= SLOPE #* X +  INTERCEPT

- 42,52 52.38

R SQ. = 0.761 MEAN X = 0.7769
R - 0.872 S5.D. X = 0.0269
STD.ERR = 0.668 MEAN Y = B85.41
COREEL = 0.872 S Y= 1.31
SAMPLE S 14 TOT VAR = 1,72

CECEERECECEEELEEE R RO R LR LR PR R T

SECOND ORDER EQUATION

Y= L G CERRE R B2 #x!

Y =  412.94 + -892,58 * X +  605.58 *x!
R SQ. = 0.673 MEAN X = 0.7769
R = 0.821 S.D. X = 0.0269
STD.ERR = 0.561 MEAN Y = 85.41
SAMPLE = 14 8D T= 131
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TABLE B2-6

AEROSPATIALE AS 350D ASTAR
CENTER LINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
A22 0.7940 89.14
A23 0.7940 90.72
A24 0.7940 90. 34
425 0.7932 89.95
A26 0.7932 90.48
A27 0.7932 88.81
B28 0.7777 90.01
B29 0.7777 NA
B30 NA 88.08
B31 NA 87.62
€32 NA 89.25
33 0.7660 89.76
C24 0.7551 88.76
€35 0.7551 87.74
€36 0.7525 87.82
M45 0.7330 88.38
M46 NA 89.32
M4 7 0.7324 87.33
M48 NA 86.88
Na1 0.8069 91.18
N42 NA 90.67
N43 0.8173 92.58
N4 0.8069 90, 25

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 44,72 54.74
B 5. = 0.720 MEAN X = 0.7790
R = 0.848 S.D. X = 0.0266
STD.ERR = 0.768 MEAN Y = 89.58
CORREL = 0.848 5.0, Y = 1.40
SAMPLE = 16 TOT VAR = 1.97




A: 10-Mar-86

TABLE A3-2

SIMURY ERNL LEVELS (dB)
DATA PROCESSED PER TCAD (ERTIFICATION PROCEIURES

HELIOPTER: HUGHES 500 D/E
CPERATION: ICAD LFO

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
INUMBER. STDELINE CENTER SIDELINE AVERAGE
SITE 2/3 1 3/2
438 86,10 83.70 87.20 85.67
A9 85.10 82.90 87.40 85.13
A40 85.40 83.50 87.10 85.33
ALl 85.80 83.30 87.20 85.43
A2 85.20 82.50 86.70 84,80
M43 84.90 82,70 87.00 B4.8T
AL 84.90 82.40 86.30 84.53
AVERACE 85.34 83.00 86,99 85,11
STD. DEV, 0.46 0,51 0.37 0.40
9 C.I. 0.3 0.37 0.27 0.29




Ar 10-Mar-86

TAELE A3-3

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAD CERTTFICATION PROCFDURES

HELICOPTER: HUGHES 500 D/E
(OPERATION: ICAD APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELTNE CENTER SIDELINE AVERAGE
SITE 3 1 2

F1 86.20 89,30 87.50 87.67
F2 83.60 87.30 85.90 85.60
3 85.60 50,50 87.00 87.70
F4 85.20 89,70 B83.80 87.90
k3 83.40 87.10 86.60 85.70
F6 85.30 83.50 86.60 86.80
AVERAGE 84.88 88.73 87.07 86.89
STD. DEV. 1.13 1.35 1.00 1.04
o C.I. 0.93 1.11 0.82 0.85




APPENDIX B (B1-B3)
AEROSPATIALE AS 350D, ASTAR




Ey

SO0 FT. FLYOVER — TARGET 1AS 143 HPH.

57k 1

CORRECTED

TABLE Bl-1

TABLE HO. J.3-1.2 (REV. 2
REROSPATIALE AS-350D HELICOPTER (ASTAR)
CORRECTION DATA®

CEWTERLIME - CENTER

CORRECTIONS (dB)

EPNL SEL  PNLTm

(Y

ALPY ALY A2

(1531 .5 85,8 921 79.2 1.42  1.47 -0.51
NA2 4 854 91,3 78.4 2.2 2.07 -0.70
Ml B89 BAGS §13 7.2 1.53 1.3 -0.23
N44  BB.7 BS54 91,2 T78.4 L3l 1.4 -0.44
H{i 5.4 %10 7.8 1.6 1,54 -0.47
v 0. & 0.5 L0 0.5 0.45 0.36 0.19
WECI 0.7 0.6 11 0.4 0. 043 0.1
500 FT. FLYOVER — TARGET I1AS 130.5 WPH.
A22  B7.2 B4l 900 747 1.03 0.88 -0.17
A23 B8, BALD §2.1  TR.S 2,52 2,01 -.44
A4 BE.I B4E 91,2 0.6 .05 0.B8 -0.27
A5 B BR.1 910 77.8 1.72 147 .48
Alé  BB.6 BAY 914 778 0.62 0,48 -0.13
A27 8.6 852 9.1 4.8 .58 .33 -0.47
Avg, BB.Z BA7 910 T2.5 1.58  1.34 -0.41
Sid v 9.5 0.4 0.8 0.7 0.1 0.77 0.2
WIC 0.4 0.3 06 0.8 0.47 0.5 0.8
500 FT. FLYOVER — TARGET IAS 114 WPH,
E%g 87.6 BlLb T T77.4 .08 LAY 0,35
B30  BL.7 82.1 882 744 -0.04 -0.14  0.14
B3l 85.% B2.4 819 739 .08 0.91 -0.17
gi%. B6.4 82,7 892 5.0 L.0A 0.7% -0.0%
v 1.0 0.8 2.0 1.9 1.06 0.8 0.2
soxch 1.y 1.3 34 3.2 .77 L3 0%
500 FT. FLYOVER — TARGET IAS 101.5 MPH,
E%% B7.7 BALD 0.2 76.0 .17 172 0,14
Ci4 B87.8 B4.2 B%.9 7b.b 1.86 L1.08 -0.55
C35 B7.2 83.4 @87 75.4 1.07.  0.82 -0.32
04 B7.2 B4.0 BB.9 75.4 L.23  1.05 -0.47
ﬁug. B7.5 839 89.4 75.4 .59 .22 0.5
Stdbv 0.3 0.4 0.7 0.4 0.5 0.43 0.18
XL 0.4 04 0% 0.7 .62 0.50 o0
500 FT. FLYDVER -- TARBET A5 BA NPH.
M3 873 BAY 891 Th.é -0.05 -0.15 -0.08
Wé  R7.2 B8 BY.F 743 2:12  L.90 -0.74
M7 B4 BI.1 BB.2 74.8 1.12  0.98 -0.44
MiE.  BE.Y BI.E A7l Tad 0.5 0.77 -0.38
fvg. BLT B34 BBLS 7.2 1.03  0.87 -0.41
sidiy 0.7 0.7 1.2 A% 0.87 0.84 0.77
WLl 08 0.8 1.4 i 1.05 099 0,32

3- Data Corrected Using "Simplified Procedure’

FAR

(== = Y = =
Seralh  gea e
el SR

DD SO
= - - - -

SRy il

=
=

.
[

0.41

L= ]
g

=] O
=50

RCOUSTIC

RHGLE

(Deg}

i
E=cts =

B e e
I ol

_.
sns 288k

DOT/TSC
315784
JUNE 8,1%83

TRACKING DATA (Heters)
(ACTUAL) (REFERENCE)  SPEED{m/=ec)
CPA  BR CPAR SRR GRMD  REF
170.7 26%.6 150.0 237.0 2.6 43.9
180,7 318.8 130.0 264.6 62.6 63.9
18,6 294,9  1G0.0 282.3 B4l 439
168.1 240.6 150.0 214.7 62,6 4639
172.0 1810 150.0 2447  53.5 439
W7 b 0.0 23.6 .8 0.0
8.9 .5 0.0 27.7 2.0 0.
162.1 277.6 150.0 257.0 SB.1 8.3
i81.7 240.5 150.0 198.6 5B.1 35B.3
162.1 277.6 150.0 2G6.9 5B.1 58.3
172,1 282.% 150.0 2464  5B.1 GHB.3
1554 2&0.6 130.0 251.5  5B.1 5.3
183.6 418.7 150.0 342.0 58.1 5B
149.5 291.0 150.0 2588 G4.1  SB.3
H.3 635 0.0 454 0.0 0.0
T3 9.2 0.0 38.2 6.0 8.0
163.4 4151 1500 9§57.8 52.7 6.7

HO TRACKING DATA
146.8 204.8 150.0 208.3 527 5.8
161.7 258.4 150.0 239.7 W7 6L
158.0 359.4 1600 335.6 527 51.9
7.9 2231 0.0 193.1 0.0 0.0
16.7 3761 0.0 325.5 00 0.0
i72,1 3893 1500 T39.4  4B.7 45,4
NO TRACKING DATA

174.2 1929 150.0 1ak.1 44,7 454
162.1 182,7  150.0 150.5 44,7 45.4
165.5 241.5 150.0 I1B.9  43.8 454
168.5 246.6 150.0 21B.7 45.5 454
aub 100.5 0.0 85.4 2.2 8
b4 118.3 0.0 109.7 24 0.0
146,7 1880 1500 192.2 37.1 31B.4
179.7 188.% 150.0 157.7 37.1 138.4
163.9 D071 150,0 189.6 37.1 IB.4
161.0 168.2° 150.0 156.7 37.1 3B.4
162.8 188.1 150.0 174.0 374 38.4
15.5  15.9 0.0 19.5 0.0 0.0
15:% 18.7 0.0 22.% 0.0 0.0




DoT/TSC
REF

3713786

SPEEDm/sec)
GRMD

0.0
0.0

{REFERENCE)

CPAR SRR

212.1 5.0

JUNE 8, 1983
TRACKING DATA (Neters)

(ACTHAL)

0
7

SR

100.8

]

2.6 I8
.3 B
)

ANGLE

(Deg)

ACOUSTIC

- 150 M. SOUTH

CORRECTION DATA*
SIDELINE
N3

TABLE B1-2
TABLE ND. J.3-2.2 (REV. D)

AEROSPATIALE AS-350D HELICOPTER (ASTAR)

CORRECTIONS (dB)
N2
=0.22
0.13
.19

NALPY AR
0.8% 0.72

0.47  0.40

0.3%  0.33

1.2
1.0

76.0
500 FT. FLYOVER — TARGET IAS 114 WPH.

flw

2
PHLTE

SHE:

CORRECTED

EPHL  BEL

G900 FT. FLYOVER -— TARGET 1AS 143 WPH,

500 FT. FLYOVER -- TARGET IAS 130.5 WPH,

Ev

= ot =0 =]
]
ol =

L= =]
e e
[ L= =1

s B3
NoEw
Tl i ]

—
]
o]

~4 ..nu.

O = i
- bl -
e L~

0.08
0.12° 0.38

-0.03  0.45
0.10

9.40
0.30
0.35

0.56
0.33
0.3%

45.4

212.1 D37 487

NO TRACKING DATA

119.2 257.4
20,1 2.7

27.6 2497
2228 2457

0.83 .08 - 114.3
117,

0.9

73.1

86.1

00 FT. FLYOVER — TARGET 1AS 101.5 MPH.
845 BL.D

32
il

- -
351
P e
= o
_-._ﬂ"j\“
un.n.l.

12.1 238.4
212.3
2340

iy
212.1
2121

1
oA
0

93
115,

83.1
Bl.2

Bl.9 4l.b
3.1

34
L35
£34

-0.47

=030 0.84

=0.24

-0.03
1.07
0.55

0,47 .44

0.0%
1237
0.72

H0 FT. FLYOVER — TARBET IAG B& MPH.

bt = =]
P
H_ﬂ-ﬂ'
T
nosw
[l =]

mim
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Boe
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#- Dats Corrected Using "Simplified Procedure’



TARLE B1-3
TABLE MO, J.3-3.2 (REV. 2)

AEROSPATIALE AS-350D HELICOPTER (ASTAR) DOT/TSC
313786
CORRECTION DATA®
SITE: 3 SIDELINE - 150 M. WORTH JUNE 8,1%83
ACOUSTIC  TRACKING DATA (Heters)
il CORRECTED CORRECTIONS (dB} AHGLE (ACTUAL) (REFERENCE)  SPEED(w/=ec)
Ew EFHL SEL  PHLTe Alw AUPY ALY A2 A {Deg) CFA SR CPAR  SER BRWD  REF

500 FT. FLYOUER -~ TARGET 145 143 PH.
K ND TRACKING DATA

W2 B7.5 85.2 B9.4 707 1.41 1.28 -0.44 - 139.5 25,7 3632 12,1 3248 AR 639
M3 BA.4 B4.2 BB 74,9 0.85 0.83 -0.07 0.5 3.3 226.% 1.4 DY 2022 bh.l 619
Me4  BELZ 857 W2 179 0.95  0.77 -0.30 '0.9¢ 2.7 2.1 2318 F12.1 AUTS RS 83N
Avg. 874 B5.0 893 T3 1.07 0.96 -0.27 0.57 124.5 2295 298.8 NI AR 438 ALY
Sidv 0.9 0.8 1.0 0.5 0.30 0.28 0.17 0.4 19.3 3.4 65.7 0.0 55.0 2 TR
wWIc L.s 13 L 0.9 0.50 0.47 0.31 2.05 3.8 §.2 110.8 0.0 92.7 L3 0.0
SO0 FT, FLYOVER -- TARGET [AS 130,35 WPH.

A22 846 823 8.3 7Ll 0.74 0.54 -0.1& 0.5 122,53 ML 262,31 W21 3W[a 8. N8
AZ3 7.4 BAD 900 7hA 1.42 118 -0.37° 0.89 130.9 2364 326 A2 2RO SE BR3
A4 845 824 87.0 700 0.25 0,16 -0.16 0.53 1093 LT 7T 2120 AL SR 983
AZS  BA.6  BAL1 BB TR LIS 091 -0.27 0.4 1016 2296 2304 D01 Plaseé SB.Y 583
A2é HO TRRCKING DATA

A7 7.2 843 89.5 T76.8 1L.57 130 0.3 0.74 1046 238.2 2451 2121 2192 5Bl 583
Mvg.  BA1  B3.G  BB.4 T75.9 1.0 0.8 -0.27 0 0.6% Hi7 295 281 2,0 2.4 SH.1 5A.3
Gid Dv. 1.4 .1 1.3 0.8 .54 0.47 0.1 0.1) 12.4 1.3 3.3 0.0 I7.2 0.0 0.0
wWEL L3 1.0 1.2 0.7 0.31 045 041 010 1.8 7.3 3.0 0.9 259 0.y 2.0
SO0 FT. FLYOUER — TARGET I1AS 114 HPH.

g28 841 8I.3 835 73 0.86 0.8 -0.11 0.3% 4.0 2.1 2M.7 N34 AHI5 G527 Gl.Y
B2y Bb.6  BI.E 87.9 750 0.88 0.6% -0.12 0.5 0.6 24,7 4.7 21 N3 SALYY 5l.9
g0 834 Bl.6 84,5 7T2.9 g.41 o001 o100 - a6 0.4 M%.e T 3.2 8T WA
B}l B5.8 83.2 7.4 A% 0:73 054 =0 - 110:7 ' &4 &7 N1 23680 57 518
Hv%f g5.0 82,5 BA.3. T 0.65 0.48 -0.05 0.45 9.2 N7 %A L NEZ ST 5L
Stdbv 1.5 L2 1.4 1.3 0.3 0.32 0,10 0.08 15.2 [ Y. 0.0 7.1 0.0 0.0
WAL L7 15 L% LS 0.43 9.38 0.12  0.3B 7.9 1.7 B.A 0.8 8.3 6.8 .0
500 FT. FLYOVER -- TARGET [AS 101.5 WPH.

22 e8nB 835 853 M. L.l 088 006 - 8.6 29.1 2T 2.1 2125 487 404
L33 HO TRACKING DATA

(34 8h0 B33 868 TAM .26 0.5% -0.34 .75 09.6 230.7 4.8 N1 25,0 447  45.4
15 B85.% 82,5 849 712 0.67 0.53 -0.21 0.57 B2.0 2317 2739 2171 2140 447 A5
(34 8T 832 810 4.4 0.81 0.54 -0.33 0.0 114.8 Z34.2 240, 2121 2336 438 454
Hu&. 8.7 8il 8.l Ti.J 0.5 D76 -0.20 0.74 98.5 2264 2362 N1 WL ARG A5A
e, 0 i TR 1 SRt « W7 S v o U 0.27 4.2  0.1%  0.17 16.1 4.2 11.4 0.9 9.2 2.2 4.0
v 1o 2w G 3 O | G O W 1 | 0,32 0.25 0.22 0.28 19.4 4.9 134 0.0 11.7 L4 00
0 F1. FLYOVER — TARGET 1AS B HPH.

M3 BL7 Bl.A 848 T2 0.14 0,03 0,13 0.6 100,5 210,46 2IA.2 B0 MRGR 32Nl 3BA
Mia  85.4 H2.B BA.G  TI.9 1.45  1.13 -0.4% - 1037 2347 2420 U2 2185 3.1 384
M7 BL.% B1.2 8.4 724 073 057 -0.32 0.4 1060.0  223.0 2264 D1 US4 T2, 3E.A
M4B 852 8.6 BAT 7RG 0.66 .48 -0.2%9 - 102.4 220.% 2262 W23 217,27 W1 8.4
g, BALE  B2.0 BL.Y TR0 0,74 055 -0.31 0.42 .y 222,31 272 TN 2, 27 . P
Sid Oy 0.9 0.8 0.8 0.8 p.54 D.45 0,15 0.07 1.8 10.0  11.4 0.0 1.4 0.0 0.0
WLET 1.1 6. 1.0 1.0 0.63 0.5 0,17 0.0% 2.4 1.7 13.4 0 L3 00 0.0

#- Dty Corrected Using *Simplified Procedure’




TABLE B2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 10-Mar-86
AEROSPATIALE AS 350D ASTAR
ADV. MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 113.00 59.00 386.00 35.10 0.8064
B 100.00 39.00 386.00 35.10 0.7868
C 88.00 59.00 386.00 35.10 0.7686
M 74.00 59.00 386.00 35.10 0.7474
N 124.00 59.00 386.00 35.10 0.8231

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM, ADVM #

A 113,00 77.00 386.00 35.10 0.7928
B 100.00 77.00 386.00 35.10 0.7735
c 88,00 77.00 386.00 35.10 0.7556
M 74.00 77.00 386.00 35.10 0.7348
N 124.00 77.00 386.00 35.10 0.8091

TARGET CONDITIONS

SERIES DESCRIPTION

A 200 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS.
C 500 FT. LFO IAS = 8B KTS.
M 500 FT. LFO IAS = 74 KTS.
N 500 FT. LFO IAS = 124 KTS.

* 386.00 RPM = 100% ROTOR SPEED




TABLE R2-2

ACTUAL TEST CONDITIONS

AEROSPATIALE AS 350D ASTAR

EVENT

A22
A23
A24
A25
A26
AZ7
Bi8
B29
B30
B3l
C32
C33
C24
C35
C36
M45
M46
M4 7
M48
N&41
N42
Na3
N44

IAS
112.89
112.89
112.89
112,89
112.89
112.89
102.47
102,47

NA
NA
NA

94,66

B6.84

B6.84

85.10

72.08

NA
72.08
NA
121.58
NA
128.54
121.58

TEMP (F)
73.00
73.00
73.00
74.00
74.00
74.00
74.00
74.00
74.00
74,00
74.00
74,00
73.00
73.00
73.00
73.00
73.00
74.00
74.00
73.00
73.00
73.00
73.00

ROTOR RPM
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
380.00
385,00
385.00
385.00
385.00

ANAL. DATE:

BLADE DIAM.
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10

10-Mar-86

ADVM #
0.7940
0.7940
0.7940
0.7932
0.7932
0.7932
Q.7777
0.7777

NA
NA
NA
0.7660
0.7551
0.7551
0.7525
0.7330
NA
0.7324
NA
0.8069
NA
0.8173
0.8069




TABLE B2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 44.72 54.74
RSQ. =  0.720 MEAN X = 0.7790
R = 0.848 S.D. X = 0.0266
STD.ERR =  0.768 MEAN Y = 89.58
CORREL =  0.848 S.D. Y=  1.40
SAMPLE = 16 TOT VAR =  1.97
CEECEEEEEEEECEERTEEE R C PP E PR LT
SECOND ORDER EQUATION
Y = A + Bl %X % B2 *x!
Y=  298.67 + -587.18 * X +  408.76 *X!
RSQ. =  0.617 MEAN X = 0.7790
R - 0.78 S.D. X = 0.0266
STD.ERR =  0.752 MEAN Y = 89.58
SAMPLE = 16 S.0. Y= 1.40




FIGURE B2-3

0OLE0

006470
!

ANIT H¥3LIN3D
d38WNN HOVIN dil 3avig ONIDNVYAQY

004470
1

+

00S£L°0
|

dVISY dOSE SV I VILVdSOH3Y

NLINd SA "WNN HOVIN dIL 3dv14

00€L°0

0«8

0’8

0's8

0’98

0°LB

088

0'ég8

006

0'L6

0°cé

0°¢E6

AQV

(grp) WLING




TABLE B2-8

AEROSPATIALE AS 350D ASTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT 4 INPUT Y INPUT
AZ2 0.7940 88.58
A23 0.7940 88.84
A24 0.7940 B8.78
A25 0.7932 87.07
A26 0.7932 88.69
A27 0.7932 87.50
Bi8 0.7777 86.98
B29 0.7777 B7.00
B30 WA 86.84
B3l HA 87.07
€32 NA 85.77
C33 0.7660 NA
C24 0.7551 85.53
€35 0.7551 86.29
C36 0.7525 85.78
M45 0.7330 85.24
M&6 NA 85.99
M47 0,7324 85.34
M48 NA 85.95
N4l 0.8069 88.53
N42 NA 88.92
N&3 0.8173 890.67
N&4 0.8064% B88.86

LINEAR REGRESSION EQUATION

¥ = SLOPE * X +  INTERCEPT
= 33.82 43.95
B 5Q. = 0.860 HMEAN X = 0.7798
R = 0.928 S.D. X = 0.0264
STD.ERR = 0.614 MEAN Y = B7.48
CORREL = 0.928° 5.0, Y = 1.59
sAMPLE - 16 TOT VAR = 2,52




TABLE B2-9
LINEAR REGRESSTON EQUATION

Y = SLOPE *= X+ INTERCEPT
= 55.82 43.95
R 50. = 0.860 MEAN X = 0.7798
B = 0.928 5.0D. X = 0.0264
STD.ERR = 0.614 MEAN ¥ = 87.48
CORREL = 0.928 Bl Y = 1.59
SAMPLE = 16 TOT VAR = 250
LR PR R R r
SECOND ORDER EQUATION
Y = A B1 # X + B2 X'
Y= 336,58 + =702.61 * X + 490 .84 *Y!
R 50Q. = 0.781 MEAN X = 0.7798
R = {1.884 S.D. X = 0.0264
STD.ERR = (0.552 MEAN Y = B7.48
SAMPLE = 16 Sale E = 1.59
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A: 10-Mar-85

TABLE B3-1

SIMURY FRNL LEVELS (dB)
TWTA PROCESSED PER 1CAD CERTTFICATION PROCEDURES

HELICOPTER: AFRCEPATTALE AS-3500 ASTAR
OPERATTON:  ICAO TAKEDFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STTE 2 1 3

Ell NA 87.90 88,20 0.00
El2 NA NA NA 0.00
El3 NA 86.20 86.80 0.00
El5 86.80 86.10 86.40 86.43
El6 87.70 86.90 87.90 87.50
E17 87.80 83.00 87.30 87.70
AVERAGE 87.43 87.02 87.32 87.21
SID. DEV. 0.55 0.%0 0.75 0.68
9% C.I. 0.93 0.86 0.71 1.15




TABLE B3-2

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTTFICATION FROCEIIRES

HELIOOFTER: AERCEPATTALE AS-350D ASTAR

CPERATION:  ICAD LFD

A: 13-Mar-85

EVENT LEFT CENTER LINE =~ RIGHT 3 MIC
NUMBER SITELINE CINTER SITELINE AVERAGE
SITE 2/3 1 3/2
A72 84.80 B7.60 86,80 86.40
423 .00 88,720 H7.40 B7.20
A4 B4.50 B2.10 87.10 86,57
425 .80 88,60 85.60 85.67
A%6 NA 88.60 85.70 0,00
497 85,40 B8.60 87.20 87.07
AVERAGE 85.10 88,28 86.97 86.78
SID. DEV. 0,60 0,40 0,31 0.3
o C.I. 0.57 0.33 0.26 0.32




A: 10-Mar-86

TABLE B3-3

SIMMARY FPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTTFICATION FROCEDURES

HELIODPTER: AERCOBPATTALE AS-3500 ASTAR
OPERATTION: ICAD APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER STDELINE CENTER SIDELINE AVERAGE
SITE 3 1 2

Fl 89.90 93.90 87.40 80.40
F2 87.80 93.90 86.80 89.50
F3 83.10 94.10 86.80 89.67
4 83.60 9.20 NA 0.00
F5 88.20 93.40 86.70 89.43
Fo 88.30 93.80 NA 0.00
FB 88.00 92.30 87.20 20.17
19 89,10 893.20 86.80 B9.70
AVERACE 88.50 93.60 86.95 89.64
STD. DEv. 0.69 0.62 0.28 0,42
o C.I. 0.46 0.42 0.23 0.34




APPENDIX C (C1-C3)




TABLE Cl-1

TABLE NO. J.2-1.1 {REV.2)

RERDSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSE
3F12/88
CORRECTION DATA®
S1TE: 1 CENTERLINE - CENTER JUNE 7,1983
RCOUSTIC  TRACKING DATA (Meterc)

CORRECTED CORRECTIONS {dR) ANGLE CACTUAL) {REFERENCE)  SPEED{w/sec)
Ev EPHL  SEL  PHLTn  4la ALPY ALBY N2 N {Deg) CPA SR CPAR SRR GRHD  REF
00 FT. FLYOVER — TARGET 145 130.5 WPH.
Al 88.8 B85.0 92.0 7H.0 0.17 0,18 -0.05 0.48 129,7 154,86 2010 150.0 1950 9.0 4.3
A2 89.2 83,3 9.7 77.9 -0.93 -0.85 0.3 0,48 142,4  138.8 2275 150.0 245.8 59.0 5.3
3 B2.8 B4 92.2 78.5 =0.73 066 0.25 0.48 1324 1412 1913 150.0 203.7 59.0 %B.3
Ad B7.4 B5.5 918 789 -0.4% -0.42 0,23 0.38 132.2  184,7 1953 150.0 202.4 59.9 35B.3
4] 88.2 BA.7 91.6 76.B 0.14 0.20 0.02 0.38 147, 154.3 251.9 1500 2449 59,9 58.3
Ad B7.1  85.2 9.0 74.1 =0.50 -0.43 0.20 0.4 131.9 1448 1947 1500 201.7 59.5 58.3
Avg. BE.Y BS99 T7.9 -0,3% -0.33  0.18  0.44 1351 1444 210.3  150.0 2155 594 8.3
Std v 0.4 0.3 0.2 0.4 D.45 0.43 0,14 0,05 Seb b4 4.3 0.0 233 0.4 0.0
WIC 0.4 0.3 0.2 0.5 037 036 0,12 D04 4.6 G4 2000 0.0 194 0.4 0.0
900 FT. FLYOVER — TARGET IAS 114 KPH,
B3 87.6 BAD B9.B 750 =045 -0.3%9 0,18 0,45 120.4 45,1 1681 15000 173.8 527 S1.9
BY 87.6 840 91.2 74,7 0.38 0.33 4.19 0.47 139.2  157.2 240.% 1500 229.5 51,4 51.9
Bi0 B7.4 H1.B 89.8 5.9 -0.08 -0.04 -0.08 0,74 126,13 150,55 186.3 150.0 185.7 S1.0 S1.9
BI1 #7.3 BL7 90.1 784 6.03 0.06 -0.20 (.89 13,5 152.3 203.4 150.0 200,3 50,1 1.9
Bi2  BR.1 BAS  B9.9 74l 0.5 0,56 -0.18 0.53 128.4 1600 204.7 150.0 191.3 523  51.9
B3I  87.8 B840 %07 7.0 1.1 0.95 -0.52 (.89 128.6  167.8 214.7 150.0 192.0  50.1 51,9
g,  B7.6 BALO 0.3 Th.4 0.24 0.24 -0.16 0.70 129.0 155,46 2029 150.0 193.4 513 Si.8
Stdlv 0.3 0.3 0.6 0.4 0.52 0,47 0.23 0.18 g.2 B0 24.7 0.0 13.8 1,1 0.0
WXL 0.2 0.2 0.5 0.4 042 0.37 047 0.15 2.4 b6 0.3 0.0 15.5 0.y 0.0
500 FT, FLYOVER — TARGET IAS 101.5 HPH.
Ci4 Bs,7 832 89.9 76.2 0.46 0.45 -0.58 (.48 17,1 159.2 199.5 150.0 188.0 45.27 49.4
Ci%  85.8 83.4 89.4 75.4 -0.94 -0.88 -0.16 0,75 124.6 1380 147.5 150.0 1B2,2 44,7 49,4
Clé B7.0 8.6 90.3 744 -0.34 -0.78 -0.28 0.41 141.5  146.9 2363 150.0 241.2 45,4 49,4
ciy 85.7 82.3 @88.0 T7i.9 =0.78 -0.74 -0.12 -0.52 124.9 1398 170.4 150.0 1B1.B  45.5 49.4
C18  BG5.? 82.% BE.4 748 =0.27 -0.24 -0.30 -0.52 123.3  147.6 176.5 150.0 179.4  45.6  49.4
Avg. 86,4 83,0 B3 T5.A -0.37 -0.34 -0.29 0.20 128.7  146.3 190.1 150.0 194,7 453  49.4
StéDv 0.6 0.6 1.0 1.1 0.8 0,52 0,18 .46 L B.4 18.7 0.0 2s.2 0.4 0.0
FECI 0.6 0.5 4.7 L 0.52 0.3¢ 0,17 0.8 7.2 B.0  27.4 0.0  24.% 0.4 0.0

- Dute Correcled Using "Simplified Procedurs!




TABLE Cl1-2
TRBLE NO. 1.2-1.3 (REV.D)

RERDSFATIALE SA-JG55F HELICOPTER (TWINSTAR) DOT/TSE
312788
CORRECTION DATAS
81762 4 CENTERLINE - CEMTER JUNE 77,1783
RCOUSTIC  TRACKING DATA (Heters)
CORRECTED CORRECTIONS {4B) ANGLE (ACTUAL) (REFEREMCE)  SPEED{m/sec)
Ev EPHL  SEL  PHLT Alw AR RGO RVAR T () IPAY AN (Deg) CPA SR CPAR. SRR GRHD  REF

TAMEOFF -~ TARGET [AS 43 MPH. STANDARD {SEE TEXT)

Gl 87.0 819 869 TI.0 =387 1,73 1.48 - 127.6  198.2 161.8 1866 2354 3.3 2.2
G193 84,2 B34 BA2 7.8 =547 3.6 1M - 103.4  135.2 139.0 186.6 191.8 31.3 28.2
0 87.2 83.9 €8.1 7.7 <585 LB 1.5 - 123.5 12,7 153.2 1846 2238 M7 A2
B4l 87.0 BL.Y 875 735 -2 -7 088 - 120.1  142.0 164.1 186.6 215.7 28.6 28.2
Avo. BH.9  E3.8 872 TA.3 347 <334 1,47 - 18,7 1333 154.5 186,86 2147 3.7 28,2
Sid v 0.5 0,2 0.8 0.4 8.52 050 0.3% - ih.4 6.7 11.3 0.0  18.5 LA 0.0
WIEI 0.3 0.3 0.7 0.5 0.6 039 0.42 - 12,3 7.7 133 9.0 21, 1.7 0.0
7 DEGREE APPROACH -- TARGET 1AS &3 HPH.
Hi4 931 90,4 94,7 81,7 =0.02 0.6 0,59 - 00,0 118.2 1224 M85 132.7 2.2 28,2
RIS 92,8 90.4 93,1 80.2 0.3 A3 07 - 14,7 121.4 1255 118.5 122.5 33,9 787
Hi¢ 92,7 S0.0 93.8 805 =0.09 -0.15 0.62 - 837  M7.1 UG 18,5 118.9 322 24,2
H37 93,1 90,3 940 812 0.04 -0.03 0.87 - 00,1 L85 1203 118.5 120.4 344 782
Mg, 2.9 90.3 0 93,9 8L Q.04 0,03 0.0 - 98.7 118.8 121.4 118.5 121,41 3.2 28.2
Sto v 0.2 0.2 0.7 07 014 9,12 013 - 7.1 1.8 3.4 0.0 1% 122 00
Wicl 0.2 0.2 0B 0.8 g 0.14  0AS - 19.7 P S P 0.0 22 U B (1
W00 FT. FLYOVER — TARGET TAS 145 HPH,
Me w04 RBEY 927 7.7 0,14 ~0.31  B.170 1,05 152.8  146.2 3198 150.0 328.1 44,1 44,8
a0 90.9 BAB 95,4 814 -0.27 4,44 0.04 1,48 143,46 1841 2426 150.0 252,86 53,5 4.0
Wi 91,2 B87.4 942 80.4 0,33 -0.44 0,13 1.%% 129.1 1435 184.8  150.0 193.3  &0.8 &A.B
Hiz MY 86.% 951 80.4 0,19 0.04 0.09  1.45 142.% 161,27 248.4 150.0 244.4 43,9 H4.E
W3l 9.3 67,4 948 81D .03 -0.14 -0, 11 1.7% 139, 148.2 22B.3 150.0 231.0  62.6 64,8
9t 87 M5 B =0.10 -0.26 -0.02 1.53 141,57  146.4 244.8 1500 250.3 A3.4 AAB
Std v 0.3 0.3 1.1 1.0 .21 0.2% 0,13 0.0 8.2 3.2 48.B 0.0 47.2 2.0 0.0
F04C 0.3 0.3 1.0 1.0 0.20 0.20 0.12 9.32 8.1 3.0 48,5 0.0 449 1.9 0D
00 FT. FLYOVER -- TARGET 1AS BS MEH,
M4 B84 BE.D BY.R 7.2 =003 -0.20 -0.2& 1.7 1357 142.7 1.% 15000 2148 35.7 384
NES 979 BA7  90.3 74,8 0,38 -0.45 G.24 1.17 125.9  143.8 177.% 1500 185.2 39,4 738.4
W  88.1 B4.8  BR.L  Th.A 0.11 003 0.20 1.02 13,0 149.8 162.8 130.0 183.0 40.2 3B.4
Avg., B3.1 84,9 BR.T  74.2 =0.0% -0.23 0.6 1.30 124.%  147.1 183.% 1600 187.7 38,4 38.4
5&3 v 0.3 0.2 0.6 0.4 .24 0,21 0,28 0.3 1.4 3.1 5.0 0.0 26.0 2.4 00
MWLEL 0.4 0.3 1.0 1.0 041 0.36 0.47  0.41 19.2 3.2 &1 0.0 43.8 4.0 0.0

i~ Dita Corrected Using "Simplified Procedure’




TABLE C1-3
TRELE HO. J.2-2,1 (REV.D)

REROSPATIALE SA-35SF HELICOPTER (TWINSTAR) DOT/T5C
312486
CORRECTION DATA®
SITE: 2 SIDELINE - 150 M. SOUTH JUHE 7,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) RHGLE CACTUALY (REFERENCE)  SPEED(a/cec)
Ev EFRL  SEL PNLTe ALm ALFY ALY A2 A3 (Deg) CPh R CPAR SRR BRHD  REF

SO0 FT. FLYOVER — TARGET 1AS 130.5 NPH.
Al 83.5 .2 7.9 =0.03 -0.02

85.7 0.01 1.43 17,2 2148 21,6 2121 238.4 9.0 5R.3
Az B7.3 839 BR.3 75.4 -0.62 -0.55 0.18 0.45 135.8  203.8 2924 22,1 304,3 59.0 8.3
#3 89.1 B&.0 9.2 78.0 -0.48 -0.51 0.15 1.43 130.7  205.4 270.8 2121 279.4 9.0 58,3
A4 87.9 845 BB 75.4 056 -0.36 0.8 0.35 135.3 2079 285.7 212,1 291.6 9.9 58.3
AT 89.4 B854 918 77,8 =0.02  0.00 0.08 1.15 124,1 214,86 259.2 2121 25,2 9.9 8.3
hb 89.2 8.6 90.3 77.0 -0.34 -0.32 0.15 1.3 121.6  207.9 2441 2121 249.1 59.5 8.3
fvg. BR.7 852 0.4 77.0 -0.34 -0.29 (.12 1.03 127.1  209.1 265.7 2121 269.9 59.4 58,3
Stadv 0.9 0.8 1.6 1.2 0.25  0.24 0.07 0.% 7.3 4.6 71,1 0.0 25.9 0.4 0.0
WL &7 0.7 13 1.0 0.22 0.1% 0.06 (.41 6.0 3.8 174 0.0 213 G4 0.0
500 FT. FLYOVER -- TARGET 1AS 114 WPH.
Eg Bb.4 832 87.2 M. 0.35 -0.33 0.14  0.42 1152 208.1 230.1 2121 2.5 52,7 5.9
B 87.9 B4.6 BB 74,1 0.06 0.0 -0.11 1,31 116.7 2167 22,5 2.1 237.4 51,4 51.9
B0 864 832 8.0 73,9 0,45 0,14 -0.07  0.69 4.1 2119 2321 2,1 2323 Si.0 S51.9
Bl 87.4 84,2 B9.2 744 =0.0% -0.0% -0.17 1.6% 100.8 213,72 217.0 212.1 216.0 50.1 51.9
B2 8.2 63.7 2.8 M5 0.13  0.20 -0.07 D.49 1LY 2191 239.7 2421 2321 52,31 51.9
BIZ  8B.1 843 B9.4  74.1 0.45 0.41 -0.34 1.45 109.5 2244 238.0 212.1 225.0 S50.1 5.9
fvg. B2.2 B39 B4 75,2 0,00 0.02 -0.10 1,03 1.7 2A5.4 213.2 2.1 229.4  S51.3  51.8
Sd By 0.7 0.6 1.2 14 0.27  0.26 Q.16 0.57 9.9 5.8 9.2 0.0 7.8 1.1 0.0
WICI 6.6 0.5 1.0 0.9 0.23 9.22 043 0,47 4,8 4.8 7.4 0.0 6.4 0.8 0.0
00 FT. FLYOVER —— TARGET 1AS 101.5 MPH,
Ci4 85,6 823 84.2 73.4 0.15 0,14 -G48 073 116, 2184 2429 22,1 2.3 450 494
C1v 85,9 82.6 8.0 71.7 -0.34 -0.53 -0.2% 0,70 106,2  201.2 211.6 212.1 220.9 44,7 49.4
(16 85,8 BZ.6 B840 73.7 -0.30 -0.26 -0.31 0.87 119.8  209.4 241.4 212,81 2445 4586 49.4
Ci7  B5.7 B82.5 B87.2 7.8 -0.4% -0.47 -0.23 0.54 1179 204.5 2314 212.1 240.0 45,6 49.4
(18 86,1 B82.8 82.5 740 -0.25 -0.25 -0.31 0.47 1.8 209.8 226.0 2121 224 5.4 47,4
fwg, 85.8 82.6 869 737 -0.2% -0.27 -0.32 0.47 114.4  209.0 230.7 212,01 234.0 453 49,4
Stg v 0.2 0.2 0.6 0.2 0.27 0,25 0.09 0,04 5.5 9.9 2.8 0.0 9.4 0.4 0.0
WIC 0.2 0.2 0.5 0.2 .26 025 0.0% 0.06 T.2 g 12.2 0.0 9.0 0.4 0.0

- Dats Correcied Using "Sisplified Procedure’




TABRLE Cl-4
TABLE NO. J.2-2.3 (REV.2)

AEROSPATIALE SA-ISSF HELICOPTER {TWINSTAR) DOT/TSE
CORRECTION DATA P
SITE: 2 SIDELINE - 150 A. SOUTH JUNE 71983
CORRECTED CORRECTIONS (4B) TWOLE  (ACTULY T RORCRENE)  GPEED(s/sec)
B+ EPHL SEL PNLTe  Alm ALY ALK A2 A3 (Deg)  CPA SR CPAR SRR GRND  REF

TAMEDFF — TARGET 1AS 63 WPH. STANDARD (SEE TEXT)

638 BA.7 EBAL2 BRY 727 -2.08 -2.04 1.0 - 1113 1%6.8 2111 2394 258.9. WM. 2.2
639  87.1 BAS BA.L T34 =1.84 -1.83 1.02 - 1168 2014 205.6 2394 248.1 3.3 8.7
G40 B BA.2  BD.4 729 =242 2.8 L - 105.4 196.5 201.8 239.4 248.3 317 282
641 = B2 BLA T4 -1.66 -1.57 - = 07,2 060 215.7 239.4 250.6 28.6 21B.2
vg. Bb.7 BAD BRG TR0 -1.92 -1.87 1.0% - 0.2 200.2 214,01 2394 2560 .7 28.2
Stdv 0.3 0.2 0.4 0.5 .22 0,22 0.07 - 5.0 .5 7l 0.0 8.9 1.4 0.0
WICI 0.5 0.2 0.5 0.6 0.4 0.26 0.12 - 5.9 %3 107 0.0 10.4 1.7 8.0
9 DEGREE APPROACH -- TARGET 1AS 43 WPH.
Hi4 88.0 853 860 737 -0.01 -0.42 8.5 - 115.0  190.5 210.2 191.2 210.% 32.2 8.2
H3S  89.4 B6.6 BB.L 7.6 0.12 -0.03 Q.79 - 180.2 1925 1.0 191,27 299.¢4 139 28,2
Hi& 8B.4 85,4 B&0 730 =0.04 -0.14 080 - 1231.4 189.8 2.3 IVL.E Iy 2 ;.2
W37  BR.2 831 87.4 T35 0.01 -0.,10 o.BB - 131.3  1%0.6 253.7 191.2 2044 W44 28.2
fvo. B85 B5.6 BT T35 0.02 0.1 071 - 127.0  190.9 246.8 191.2 247.0 33.2 28.2
Stdv 0.6 0,7 L1 03 0.07 005 9.14 - 11.1 1.1 40.5 . Al 1.2 0.0
%01C 0.7 0.8 1.3 0.4 0.0  0.06 0.17 13.1 1.3 42,7 0.0 46.0 1.4 0.0
500 FT. FLYOVER -- TARGET TAS 145 WPH,
My B4 85 0.5 T -0.04 -0.22 0.14 0.98 131.0 208.9 276.7 12,1 2810 b6 6AE
Wi 734 8%.9 %62 B =0.14 -0.27 -0.02 5,05 112,33 W07.5 224.3 212.1 229.3 415 4A.8
w1 B899 86 9l.2 T78.1 =015 -0.29 -0.20 1.82 107.6 207.0 217.7 212,01 2226 DB A48
M2 .4 9l.l 98,3 BA3 0.10 -0.02 -0.06 4.94 126.4 212.4 263.8 22,1 2434 &9 4B
53 BY.7 BAZ 508 TN.Z 0.03 0,15 0,12 159 12,7  210.3 245.% 212,01 2500 2.6 GALE
« 9.4 B7.8 934 BOL =0.04 -0.1% -0.00 2.88 120.0 209.2 245.4 210.1 249.7 &304 AR
Std v 2.4 2.4 34 3.3 0,11 0.11 0,13 1.9 7.8 2.2 254 0.0 24.1 2.0 0.0
5Ll 2.3 23 A 3l a0 010 0.2 187 7.3 2.1 .2 0.0 230 1.y 00
0 FT. FLYOVER -— TARGET 1AS B4 MPH
N4 BLT7 B30 B0 7TiG =0.01 -0.15 -0.24 1.59 111.8 209.% 2951 23 R4 IR 30
H35 B4.? 8l.4 87,2 T3 -0.14 -0.78 d.18 -0.17 126.7  207.2 265.6 212.1 271,  39.4 384
W6 B6.4 B34 Be 7.9 0.10 -0.08 0.21 0.95 114.1  211.4 28,6 212.1 232.4 40,2 8.4
fvg. B5.0 82.8 868 T30 -0.02 -0.47 005 0.79 118,2 209.5 241.1 2121 2831 384 183
Etg v L0 10 0 0.3 0.12 0.10 .20 0.B% 9.1 2.1 214 0.0 24.0 24 0.2
AL 16 1.7 LD 0.8 .20 017 0.42 150 15.5 3.6 351 0.0 40.5 4.0 0.4

#- Datz Correcied Using "Simplified Procedure®




TABLE Cl1-5
THELE MO. J.2-3.1 (REV.D)

AEROSPATIALE S4-355F HELICOPTER (TWINSTAR) DOT/TSE
3/12/86
CORRECTION DATA®
SITE: 3 SIDELIME - 150 M. MORTH JUHE 7,183
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE {ACTUALY {REFERENCE)  SPEED({w/sec)
Ev EFNL  SEL  PHLTM Als AR ALBY A2 N {Deg} P4 SR CPAR SRR GRHD  REF
300 FT. FLYDVER -- TARGET 1AS 130.5 HPH.
Al 87.0 83.7 88.4 75.5 0.05 0,06 -0.01 0,45 104.9  216,2 223.7 212.1 219.5 59.0 58.3
Az BY.3 B8R} R0LE 37,4 -0.50 -0.45 .16 1.43 0.8 205.2 205.2 2121 212.1 59.0 58.3
A3 86,7 Bl.6 BE.S 754 -0.43 -0.45 0,13 0.45 1247  206.8 251.4 212.1 257.9 59.0 %R.3
Ad 89.2 8.1 9.8 77.8 -0.40 -0.30 Q.16 1.15 121.7  209.2 245.9 2121 249.3 59.9 8.3
] 86,3 B3.3 88.4 75.3 0.02 0,03 0.05 0.3 90.6  216.0 216.0 22,1 2121 9.9 8.3
b B8.3 B3l B9.7 74.9 -0.32 -0.78 0,13 0.42 99.0 2093 2119 2121 2148 59,5 %8.3
Mvg. B7.8 BA.6  BF.4 7.4 =0.26 <023 0.10 0,71 105.3 2104 2257 2124 27,6 W4 4.3
siddv 1.3 1.2 1.1 1.1 0.24  0.23 0.07 0.44 14.9 4.7 18.% 0.0 205 0.4 0.0
WICT 1.1 1.0 0.9 0.9 0.20  0.1% 006 0.38 12.2 3.8 5.5 0.0 149 0.4 0.0
500 FT. FLYOVER -- TARGET IAS 114 NPH,
Bl 8.0 BA.4 BB 754 -0.28 -0.27 0.1 0.93 104 9.4 3.7 212.1 264 527 S1.9
By Bi.4 828 847 T3.B 0.13 0.17 -0.13 0.82 1041  218.1 2249 212.1 218.7 S51.4 519
B0 87,8 BA.9 88,8 74.2 =0.41 -0,07 -0.09 1.43 97.5 AT 254 224 NT.F S0 5.9
Bll 85,9 828 @§7.8 740 -0.05 -0.02 -0.19 .88 110.3 2046 228.8 2121 225.2 50.1 S51.9
Bi2 B7.%7 B4.7 88,7 75.% 0.27 0.24 -0.09 1,08 113.7  220.5 240.9 2124 23,7 52.1 519
B3 85,2 82.2 @74 7.9 0.52 0.4 -0.3& 0.83 106.4  225.9 235.4 212.1 221,11  50.1 519
frg.  Bab B3.6 B9 748 0.08 0.09 -0.12 0.9% 109.6  217.0 226.5 2124 221.4 51,3 51.8
Bto v 1.3 1.2 0B 1.0 0.29 0.27 0,15 0.27 5.9 5.8 10,9 0.0 4.6 1.1 0.0
WLL Lo 10 07 0.8 .24 0,72 0.3 0.2 4.9 4,8 8.9 0.0 5 6.3 0.0
500 FT. FLYOVER —- 185 101.5 MPH.
Ci4 848 B1.9 88,7 737 0.23 0.2 -0.50 0.83 3.6 9.5 219.9 2.4 125 45.7 404
C15 86,1 B2.8 87.5 74.0 =0.53 -0.48 -0.32  0.79 103.1  204.6 210.0 212.1 217.8 447 49.4
Clé 84,3 81.4 868 73.1 =0.14 -0.17 -0,33 0.5 99.9  210.8 213.9 2121 215.3 A58  49.4
Ci7  B6.3 B3.1 87.9 4.8 -0.43 -0.48 -0.25 0.47 ¥7.0  200.8 207.4 212.1 213.7  AS.6 9.4
€18 84,7 Bl.7 87.0 740 0.7 -0.14 -0.34 0.5 102.9 2114 2169 212,10 217.8 45,6 49.4
Avae, 85.3 82.2 B2 7319 =0.20 -0.21 -0.7% 0.4 99.3  210.4 2136 212,01 215.4  45.3 49.4
Stdv 0.9 0.7 0.5 0.4 0.3 0.29 007 0.10 4.1 T A T 0.0 2.3 0.4 0.0
0501 0.7 0.7 05 0% 0.28 0,77 0,09 0.09 3.9 .0 4B 0.0 2.2 0.4 0.0

- Detz Correcied Using "Sisplified Procedure’




TABLE Cl-6
TAELE WD, J.2-3.3 {REV.2}

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TS5C
CORRECTION DATA® RARIRS
SITE: 3 SIDELINE - 150 M. NORTH JUNE 7,1983
RCOUSTIC  TRACKING DATA (Meters)
EDEREE‘.‘EEE_!_ CORRECTIDNS (dB) HHGLE (ACTUAL) (REFERENCE)  SPEED{wm/sec)
Ev EFHL  SEL  PHLTe Alw AR ALY A2 D iDeg) CPA SR CPAR SRR HEF-
TAKEREF —— TARGET 1AS &3 HPH. [SEE TEXT)
638 87.2 B4.6 BT T74.2 -1.8% -1.8¢ 102 - 107.4  201.3 211.0 1Z239.4 250.% 3.3 8.2
By  §7.2 BA.9 BT TA0 o P R e 71.9  206.1 206.2 2319.4 239.5 1.3 2.2
G40 87.3 848 866 4.1 =181 -1.82 109 - 99.7 2010 201.7 239.4 2429 .7 28.2
G4l ®7.1 847 817 T4 =1.37 -1.41 0,88 - 128.3  210.7 26B.4 237.4 3049 286 28.2
gii. 87.2 B47 8.0 40 =185 -1.67 0.8 i06.8 2048 2924 7394 7595 .7 28.2
Dy 0.1 0.1 0.5 0.4 0.23 0.1 .28 - 15.6 4.6 M.B 0.0 J.4 1.4 0.9
WELC! 0.1 0 06 0.4 .27 0.2F 8320 = ig.4 .4 3s.2 0.0 3.0 1.7 0.0
9 DEGREE APPROACH —- TARGET 145 &7 WPH.
B34 93.2 90.5 95.6 82.2 0.10 0.4 055 - 82,5 1931 1947 1912 1928 1.2 N2
W35  §52.3 89.8 933 79.8 0.0 015 075 - 81,2 195.1 197.4 191.2 193.4 33,9 28.2
Hi6 93,3 90.3 95.7 @Bl.8 .08 O0.0f 056 - 9.5  192.4 192.4 191,27 191.4 J2.2 28.2
W7 936 9.6 947 824 0.12 0.3 0.84 - 102.2  193.,2 1977 191.2 195.8 34.4 1282
feg. 931 9.3 94,8 BL.S 0.12 006 0.47 89.6 1934 195.6 191.2 1933 M.z 8.2
Std Dy 0.6 0.4 1.1 1.3 0.053 0.06 0.14 - 9.4 1.2 2.4 0.0 1.8 1.2 0.0
WXL 0,7 04 13 1.5 0.06 0,07 017 1.5 14 2.9 o0 24 1.4 0.0
900 FT. FLYOVER — TARGET TAS 145 WPH.
M7 942 0.5 9.6 830 0.0 -0.17 08,12 3,77 129.6 210.3 2731 211 2955 6.1 4AB
K 88.8 854 §1.2 78.1 =011 0,21 -0.04 1.38 126.6  208.8 2&0.2 212.1 264.4 835 848
Ml 954 92,6 517 BAZ 0407 -0.26 0.2 6.2 131.1 20B.4 274.7 212.1 2817 &0.B MR
W2  88.8 85.6 90.8 TA.4 0.1 0,03 -0.08 1.35 126.2 2138 285.1 212.1 2483.0 AL.9  44.8
3 w.A 710 %l R 041 -0.07 <014 5,46 55.0 2117 2M2.5 221 LY 82.4 648
Avg. 5.3 82,0 A% 0.5 0,02 -0.14 -0.07 .48 1217 .6 257.5 2.1 2995 A4 4.8
Sd v LI 3, S 0.13 0.42 043 2,31 15.1 2.2 .G 0.0 27.2 .0 0.0
1 11 T % S S5 S 0 B 0.12  0.11 0.12 2.H 14.4 2.1 M8 0.0 5.9 1.9 3.0
00 FT. FLYDVER -- TARGET 1S 84 MFH.
g HO TRACKING DATA
M5 B854 821 863 T2 -0.03 0.1 0,18 1.08 122,68  208.6 24B.0 212.1 252.7 39.4 3B.4
Wi B& 830 83T T1B 042 -0.0% 0.1% -0.0B 93.2 L8 U1 M3 IS ALY 3.4
Avg. @58 82,7 BAO TR .04 -0.13 0.18 0.50 1080 210.7 28.e 2121 232.4 198 FB.A
Stg v 0.5 Db 0.4 0.3 0.41 0,11 0,02 0.8 20.9 .0 M7 0.0 3.1 0.6 0.0
JOEEl 2.3 b LB 1.2 0.47 051 0.09 T.bé 9i.2 3.4 10,1 0.0 125.8 .8 0.0

3- Dabs Corrected Using 'Sisplified Procedure”




TABLE c2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE:

AEROSPATTALE AS 355F TWINSTAR
ADV. MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees ()

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM,

A 113.00 59.00 394.00 35.07
B 100.00 59.00 394.00 35.07
C 88.00 59.00 394,00 35,07
M 125.00 29.00 394.00 35.07
N 74,00 59.00 394.00 35.07

TEMPERATURE 77 degrees F (25 degrees ()

SERIES TA5  TEMP (F) ROTOR RPM BLADE DIAM.

A 113.00 77,00 394.00 35.07
B 100.00 77.00 394.00 35.07
c 88.00 77.00 394,00 35.07
M 125.00 77.00 394.00 35.07
N 74.00 77.00 394.00 35.07

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO TAS = 100 KTS.
& 300 FT. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 125 KTS.
N 500 FT. LFO IAS = 74 KTS.

* 394.00 RPM = 1007 ROTOR SPEED

10-Mar-86

ADVM #
0.8190
0.7994
0.7812
0.8372
0.7600

ADVM #
0.8052
0.7859
0.7680
0.8230
0.7472




TABLE C2-2

ACTUAL TEST CONDITIONS

AEROSPATTALE AS 355F TWINSTAR

EVENT

Al
A2
A3
Ad
A5
Ab
BB
B9
B10
Bl11
Bl12
Bl13
Cl4
€15
Cl6
Cl7
C18
M49
M50
M51
M52
M53
NS4
N55
N56

IAS
114.63
114.63
114.63
116.37
116.37
115.50
102.47

99.87

99.00

97.26
101 .60

97.2b

87.71

86.84

88.58

88.58

88.58
128.52
123:.31
118,10
124.18
121,58

69.47

76.42

78.16

TEMP (F)
65.00
65.00
65.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66,00
66.00
66.00
66.00
66.00
66.00
71.00
71.00
72.00
72.00
73.00
72.00
73.00
73.00

ROTOR RPM
390.00
390.00
380.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
3590.00
390.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00

ANAL, DATE:

BELADE DIAM.
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35,07
35.07
35.07
35.07
35.07
35.07
35,07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07

10-Mar-86

ADVM #
0.8103
0.8103
0.8121
0.8121
0.8108
0.7912
0.7873
0.7860
0.7834
0.7899
0.7834
0.7690
0.7677
0.7703
0.7703
0.7703
0.8183
0.8105
0.8020
0.8111
0.8064
0.7293
0.7390
0.7416




TABLE C2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 10-Mar—86

AEROSPATIALE AS 355F TWINSTAR

TEST ~——— AS MEAS. PNLTM ——— —— PNLTM 492 FOOT NORM. —-
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
Al 511.20 87.90 01.40 90.50 88.07 91.74 90.67
A2 459,50 88.40 92.10 89.60 88.11 91.50 89.31
A3 467.30 88.50 92.40 90.30 B8.28 91.95 90.08
A4 478.80 88.80 91.90 89,90 88.68 91.66 89.78
A5 510.00 88.00 91.10 90.70 88.16 01.42 90.86
Ab 479.00 89.60 92.10 89.30 89.48 91.86 89.18
B8 479.90 87.10 89,80 87.60 86.99 89.58 87.49
B9 519.80 86.00 90.20 88.50 86.25 90.68 88.75
B10 497.80 86.40 89.20 87.50 B6.45 89.30 87.55
B11 503.70 87.00 89.20 87.70 87.10 B9.41 87.80
Bl2 530.60 87.10 88.80 87.30 B7.44 BY9.46 87.64
B13 554.40 86.00 88.80 B7.30 86.56 89.85 87.86
Cl4 526,20 85.80 88.80 85.90 86.10 £9.39 86.20
Cl5 456.70 86.90 89.60 87.20 86.59 88.95 86.89
Cl6 486.10 86.40 90.10 B85.60 86.35 89.99 85.55
Cl7 462.70 87.20 89.30 87.70 86,94 B8.76 B7.44
C18 488,20 86.60 89.40 87.00 86.57 89.33 86.97
M49 483.70 89.50 91.80 92.80 89.43 91.65 92.73
M50 476.70 89.90 94.20 81.30 89.76 93.92 91.16
M51 474.70 89.50 92.60 91.50 89.35 92.29 91.35
M52 500.20 89.30 93.40 03.30 89.37 93.55 93.37
M53 490,30 89.20 93,10 90.40 £9.18 53.07 90.38
N54 488.60 B85.40 B8.10 NA 85.37 88.04 Na
N55 475,70 85.20 89.50 87.50 85.05 89.20 87.35
N56 495,50 85.10 88.00 B5.60 85.13 88.06 85,63
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TABLE C2-4

AEROSPATIALE AS 355F TWINSTAR

LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 88.07
AZ 0.8103 88.11
A3 0.8103 88.28
A4 0.8121 B8.68
A5 0.8121 88.16
AD 0.8108 89.48
BB 0.7912 86.99
BO 0.7873 86.25

B10 0.7860 86.45
Bl11 0.7834 87.10
Bl2 0.7899 87.44
B13 0.7834 86.56
Cl4 0.7690 86.10
Cl5 0.7677 B6.59
Cl6 0.7703 86.35
Cl7 0.7703 86.94
Cl8 0.7703 86.57
M49 0.8183 89.43
M50 0.8105 89.76
M51 0.8020 §9.35
M52 0.,8111 89.37
M53 0.8064 89.18
N54 0.7293 B85.37
N55 0.7390 85.05
N56 0.7416 85.13

LINEAR REGRESSION EQUATION

R 0.

R
STD.EER
CORREL
SAMPLE

(]

SLOFPE
51.63

0.806
0.898
0.657
0.898

25

#*X +

R | R |

INTERCEFT
46.80

0.7877
0.0254
B7.47
1.46
0
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TABLE CZ-6

AEROSPATIALE AS 355F TWINSTAR
CENTER LINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 91.74
A2 0.8103 91.50
A3 0.8103 91.95
Ab 0.8121 91.66
45 0.8121 91.42
Ab 0.8108 91.86
BB 0.7912 89.58
ES 0.7873 90.68

B10D 0.7860 89.30
Bll 0.7834 89.41
B12 0.7899 89.46
BE13 0.7834 B89.85
Clé 0.7650 89.39
C15 0.7677 88.95
Cl6 0.7703 89.99
Cl7 0.7703 B8.76
C18 0.7703 89.33
M49 0.8183 91.65
M50 0.8105 93.92
M51 0.8020 02.29
M52 0.8111 93.55
M53 0.8064 93.07
N34 0.7293 88.04
N55 0.7390 89.20
N56 0.7416 88.06

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEFT
= 55.59 46.80
R SQ. = 0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.0254
STD.ERR = 0.030 MEAN Y = 90.358
CORREL = 0.840 S.D. Y = 1.68
SAMPLE = 25 TOT VAR = 2.82




TABLE c2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 55.59 46.80
RSQ. =  0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.0254
STD.ERR =  0.930 MEAN Y = 90.58
CORREL =  0.840 S.D, Y =  1.68
SAMPLE = 25 TOT VAR =  2.82
ELEEEECECREEEREE TR R L TR T L
SECOND ORDER EQUATION
Y = A %+ Bl %X + B2 #x!
Y= 433.95 + -941.08 * X +  640.68 *x!
RSQ. =  0.700 MEAN X = 0.7877
R -~  0.8% S.D. X = 0.0254
STD.ERR =  0.846 MEAN Y = 90,58
SAMPLE = 25 8.0 ¥= 1568
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TABLE C2-8

AEROSPATTIALE AS 355F TWINSTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT £ INPUT Y INPUT
Al 0.8103 890.67
AZ 0.8103 89.31
A3 0.8103 90.08
Ad 0.8121 89.78
AS 0.8121 90.86
Ab 0.8108 £9.18
B& 0.7912 87.49
B9 0.7873 88.75
B10 0.7860 87.55
Ell 0.7834 87.80
B12 0.7899 B7.64
B13 0.7834 87.86
Cl4 0.7690 86.20
Cl5 0.7677 86,809
Cl6 0.7703 85,55
Ci7 0.7703 87.44
Cls 0.7703 86.97
M49 0.8183 92,73
M50 0.8105 91.16
M51 0.8020 91.35
M52 0.8111 93.37
M53 0.8064 90.38
N54 0.7293 NA
N55 0.7390 87.35
N56 0.7416 85.63
SECOND ORDER EQUATION
Y= A+ Bl *X + B2 !
T = 836.11 +-1992.93 * X + 1324.26 =X
R 50. = 0.778 MEAN X = 0.7901
R - 0.882 S.D, X = 0.0227
STD.ERR = 1.030 MEAN Y = £8.83
SAMPLE = 24 S ¥ = .15




TABLE C2-9
LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 78.26 26.99
R 5Q. = 0.683 MEAN X = 0.7901
R - 0.827 5D, X = 0.0227
STD.ERR. = 1.238 MEAN ¥ = 88.83
CORREL = 0,827 S.DY = 2.15
SAMPLE = 24 TOT VAR = 4,63

LEECEEEREEEEEECEEEEECEEE PR ER R E R FEEEEL T

SECOND ORDER EQUATION

Y = 4 4+ Bl *X + B2 !

Y= 836.11 +-1992.93 * X + 1324.,26 *x
R 5Q. = 0.778 MEAN X = 0.7901
R = 0.882 5.D. X = 0.0227
STD.ERE = 1.030 MEAN Y = 88.83
SAMPLE = 24 S8.D. Y= 2.15
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A: 10-Mar-55

TABLE C3-1

SUMMARY FPNL LEVELS (dB)
DATA PROCESSED FER ICAD CERTIFICATION PROCEDURES

HELTOOFTER: AFRCEPATTALE SA-355F TWINSTAR
OPERATION: ICAD TAKECEF

EVENT LEFT (ENTER LINE =~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

Eb 87.60 86.10 01.00 88.23
E27 87.90 86.70 83.30 87.63
i 85.10 87.70 83.00 87.93
EZ9 87.80 86.80 88.50 B7.70
E30 87.20 85.60 87.00 86.60
E31 87.60 85.90 90.20 87.90
E32 87.30 B6.80 87.90 B7.33
E33 87.60 86.90 87.70 87.40
AVERAGE 87.64 B6.56 88.58 87.59
STD, DEV. 0.30 0.67 1.34 0.30
907% C.1. 0.20 0.45 0.50 0.33




A: 13ar-86

TABLE C3-2

SUMMARY EPNL LEVELS (dB)
IMTA PROCESSED PRR TCAD CERTTFICATION PROCEDURES

HELICOPTER: AEROSPATTALE SA-355F TWINSTAR
(PERATICON: ICAD LFO

EVENT LEFT (ENTER LINE  RIGHT 3 MIC
NMMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2/3 1 3/2

Al 87.00 88.80 89.30 88.43
A2 87.30 89.20 89.30 83.60
A3 86.70 88.80 89.10 88.20
A B7.90 89.40 8.20 88.83
A5 86.30 8.2 89.40 87.97
Ab 83.30 89.10 89.20 88.87
AVERAGE B7.25 88.52 89.28 88.48
STD, IEV. 0.75 0.42 0.15 0.36
% C.I. 0.62 0.35 0.12 0,28




Ar 10-Mar-85

TABLE C3-3

SIMMARY EPNL LEVELS (dE)
DATA PROCESSED PER ICAO CERTTITCATTION PROCFDURES

HELICOPTER: AFRCEPATTAIE SA-355F TWINSTAR
CPERATION: ICAD APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 3 1 2
F42 92.00 93.70 89.00 01.57
F43 90.80 94.90 88.60 01.43
Fid 83.50 94.10 88.30 92.03
F45 52,10 9,60 B8.40 91.70
F46 92.50 G460 88.70 91.53
F47 62.60 93.60 88.60 91.60
F48 92.30 93.90 8.70 91.63
AVERAGE 92.26 %4.20 88.64 01.70
SID. DEV. 0.81 0.30 0.19 0.21
o C.I. 0.59 0.37 0.14 0.16







APPENDIX D (D1-D3)
'AEROSPATIALE SA 365N, DAUPHIN




TABLE DI1-1
THBLE MO, J,1-1.1 {REV.1)

NERDSPATIALE SA-T4SH MELICOPTER (DAUPHIN) TS
CORFECTION DATA®
SITE: CENTERLINE - CERTER ANE 6,193
CORRECTED CORRECTIONS (dB) WEE oD ek i
fv EL SEL MTa A ALD ALR) A2 A e B o sm e REF

& DEGREE AFPROACH -- TARGET 145 75 KTS. (I1CAD)

F35 N0 TRACKING DATA

Fls 9.4 90,86 974 229 =0.36 0,33 Q0 - 12,3 159 125.2 1193 129.0  3B.4 38.6
Fd6 95,7 91,9 98.4 840 .08 =104 .35 - Bl.1 107.1 108.4 1191 120.8 389,46 38.4
FA7.  %o.b6 92,0 9.4 BA 437 -3 G4 - 101,10 103.5 1054 119,13 1.4 R4 38,8
Fa8 96,3 92.4 99.1 BA.A H =00 a3y = 106.0  107.0 111.4  119.3 1242  38.6 384
FA? 954 92,2 98,7 840 =388 0.7 0.3 - 106.8  108.9 113.7 119,73 104,64 3846 3\
P50 964 92,8 99,1 RALH —H8 =073 0.2 = 13,0 1105 120.2 1193 199,64  3B.4  38.4
Fi1  94.0 925 99.% 84,4 et T . R e 120.3  102.0 1182 119.3 138.2 8.6 8.4
Ao, TERT 0 51,1 98,7 B4.4 =100 -0.97 0.33 W3.8  107.7 1145 119,31 1249  3B.4  I4.4
Std Dy 0.7 9.7 0.8 1.9 0.39 0.3 0.14 12.5 4.6 7.0 .0 4.0 0.0 0.0
WLLE 0.6 0.3 0.6 D %29 028 GG - 3.2 4 Ha 0.0 4.4 0.0 0.0
TAMEDFF —— TRREET 145 70 KT5. (1CAQ}

Ed %63 91,3 991 Bl -3:08 SR 08 - 78.4 BY.e 918 AT 4277 38 1.4
EX7 958 %17 9.4 B4 g1 C I W L 11 TR 85,1 1049 1050 1752 125,86 38,4 3B.4
Exg 97,1 IR BG4 850 =304 =201 hoHy - 92,2 104,1 104.2 125,27 1350  38.4  30.6
E27 %57 0.7 97,6 8LEB G TR T R T S 6.4 1018 1047 125,27 1288 3.6 TR
EM 27 910 999 qi4 2.2 =246 DAL A 88.8 9.5 976 1952 1252 3B 3B
B3l 944 BLE 9900 87 =5, 216 0. - 80,7 102.3 103.7 125.2 1289 38.6 3B.b
B3 950 20.B 97,9 8.7 -2.48% <575 0,86 - 98.2 Pa.1 971 1953 124,85 3B 38,4
B3 6.0 9.8 97.9 8L% 5.3 3.2 L - Bl.7 921 9R1 175.2 1285 3806 344
fog., 96,4 8101 58,9 83,5 =28 =300 DaFR - 85.2 PE.5  P9.6 1757 1266  IB.6 3R.4
Sid v 0.5 0.4 1.1 0.8 g.57 0,58 0.1% - 7.4 A 0.0 1.2 0.0 0.0
WL 0.3 63 0.7 DA 038 A3 0,13 - 4,5 L 0. 0.8 0.0 0.0

¥- Duta Corrected Using *Simplified Procedure’




TABLE D1-2

TARLE #f. 1.1-1.2 (REV.Y)

AERDSPATIALE SA-365H HELICOPTER (DAUPHIN DOT/TSC
!
CORRECTION DATA* e
SITE: 1 CENTERLINE - CENTER JUNE &,1983
ACDUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS {d8) AMGLE [ACTUAL) {REFERENCE)  SPEED{m/cec)
Ev  EPNL SEL  PMLTa  Ale AP AR N2 A3 (Deg) CPA SR CPAR SRR GRMD  REF
500 FT. FLYOUER — TARGET IAS 135 T8,
81 HO TRACKING DATA
Ad 92,7 B7.5 954 808 2.17 -2.04 0.05 1,08 91,1 1262 126.2 1500 150.0 617 &9.4
A5 90,3 849 92.4 782 -0.B0 -0.57 -0.02 0.81 1924 1465 173.6 1500 177.6 4.9 9.4
AL 90.5 85.2 914 78.7 -0,08 -0.09 -0.17 0.6  103.B 1532 157.7 150.0 154.4  47.9  &9.4
A7 90,3 BA6 922 7.9 0,70 -0.63 0.01 0.81 84,4  144.9 1455 150.0 150.7 67.9 49.4
8 9.1 B4 927 78.2 0,47 -0,33 -0.08  0.81 57.8 1492 150,& 150.0 151.4  47.9  49.4
A B9.6 844 919 78.0 -0,B5 -0.50 -0.05 0.65  110.6 1465 1566 150.0 180.3  47.4  49.4
MO B9.5 BAS 924 0.9 0,18 0.05 -0.27 0.49 109.5 1549 144.4 1500 159.2 849 49.4
Avg.  90.4 85,1 §2.9  78.5 -0.74 -0.59 -0.08  0.89  102.8  145.9 153.5 150.0 157.7 46,8 9.4
Sidv 1.1 L1 1.2 1.0 0.70  0.8% 0.1 0.17 12.8 4 151 0.0 9.7 2.3 0.0
WYCI 4.8 0.8 0.9 0.8 0.5 0.51 008 0.13 9.4 69 itd4 0.0 7.4 1.7 0.0
500 FT. FLYOUER —- TARGET 1AS 120 KIS.
Bl 88.7 4.4 915 77.5 0.61 -0.51 0,03 0.53 127.0 147.%1 184.2 150.0 187.8 61,2 4617
B2 89.1 B4.2 91,2 770 -1.28 -1.14 0.3 0.45 1035 137.6 1415 150.0 154.3  59.7  41.7
B13 BE.BE  BAL4 T TF7.A -0,57 -0.50 -0.08 0.47 173.4 1471 176,72 150,00 179.7 9.7  &1.7
Bi4  89.4 BALL 937 TE.L 136 -1.200 016 091 1034 1344 1403 150.00 1543 597 &L.7
fvg., B9.1 844 919 77.6 -0.95 -0.B4 0.08 0.49  114.4 1421 160.6 150.0 149.0  &0.1  41.7
Ssidpy 0.4 0.0 0.9 0.4 0.42 0,38 0.1 0,14 12,6 58 2.9 0.0 1.3 0.8 0.0
ECI 0.5 0.2 1.4 0.5 0.50 0.45 0.13 0.19 14,8 £.9 220 0.0 204 0.8 0.0
500 FT. FLYOYER -- TARGET IAS 105 KTS.
Ci5 89,1 B4.S 92,2 76.9 -0.17 -0.41 -0.22  0.50  100.7  152.2 154.9 150.0 152.7 52.0 54.0
£16 887 844 91,1 77.4 0,42 -0.58 -0.10 0.94 1011  145.0 147.7 1500 152.9 51.4  SA.0
Ci7  B8.9 84.4 915 77.4 -0.47 -0.38 -0.17 0.94  100.9  {47.9 {506 150.0 152.7 514 54.0
C18  §8.4 84.4 91,0 76.8 0,24 -0.17 -0.24 094 1054 151,27 156.9 150.0 155.6 514 540
£49 88,4 843 910 771 -1 4R -1.03 0,04 0.94 1006 1388 1417 150.0 1531 514 54.0
€20  88.6 844 912 77.0 085 -0.73 -0.04 0.94  111,0  1A7,1 153.3  150.0 140.7 514 54D
fvg. BE.7 844 914 7.1 20,59 -0.50 -0.42 0.93 1035 1444 150.8 150.0 154.6 515 54.0
Gt by 0.3 0.4 0.4 0.3 038 035 0.1 0,02 4,1 51 55 00 32 02 o0
9OYCl 6.7 0.0 04 0.2 0.3 0.29  0.09 0.01 1.4 42 45 0.0 2.8 0.2 0.
1000 FT, FLYOVER — TARGET 1A5 135 W18
021 B34 79.0 BAZ  70.b 1,20 -1.03 008 - 94,0 784,27 284.9 300.0 3007  67.9  &9.4
022 838 79.5 839 70.7 0.04 0.8 -0.30 - 108.8 316,53 I34.1  300.0 316.9 4&7.4 49.4
023 817 79.5 B&.2 72.4 -0.50 -0.33 -0.15 - 7.0 3019 304.2 300.0 302.3  &7.4  69.4
024 BALD 79.4 841 0.2 -0,72 -0.81 -0.08 - 93.9  295.7 94,3 300.0 300.7 &7.4  &9.4
025 ND TRACKING DATA
ave. 818 79.3 848 7LD -0.59 -0.45 -0.11 - 98,4  299.5 304.9 300.0 I05.2 425 49.4
Sy 0.2 02 1.0 1.0 050 0.50 0.1 - 7.4 13.4 M0 0.0 7.9 0.3 0.0
L Ll 0.2 0,3 1.2 1.1 0.61 0,59 0.19 8.3 157 M8 0.0 9.3 0.3 0.0

- Duts Correcied Using "Simplified Procedure®




TABLE D1-3

TARLE MO. J.1-1.3 (REV.1}

AERDSPATIALE SA-36SN HELICOPTER (DAUPHIN) MTy!ESE
273480
CORRECTION DATA®*
BITE: 1 CENTERLINE - CENTER JUME  &6,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS (dR) ARELE (ACTUAL) {REFERENCE)  SPEED&m/sec)
Ev EFHL SEL FHLTe Ale MALPY ALRY A2 NS {Deg) CPa SR CPAR SRR GRMD  REF
TAMEDFF -- TARGET 1AS 75 KTS. (T/0 FRON HOVER)
HO TRACKING DATA
TAWEQOFF -- TARGET IAS 75 KTS. (T/0 FRON GROUND}
HO TRACKING DATA
9 DEGREE APPROACH -- TARBET 1AS 73 WTS.
K52 HO TRACKING DATA
Hid 941 &0.2 55.8 8l.% -f.40 -0.44 0.1 - 121,53 113.6 133.2 118.5 139.0 386 38.6
WS4 947 911 97.0 ED® =0,22 -0.34 008 - 81,1  115.6 1169 1185 1139 IB.6  JB.6
e 968 92.9 99.% 8L 0.12 0.12 -0.04 - 95.0  120.1 120.5 1185 119.0 38.6 386
HSé 6.4 924 100.2 BO.6 =037 -0.33 011 - 7.1 1145 1154 1185 119, /.6 38.4
fvg.  95.5 9l.6  §8.7  BALD =022 0.2 407 - 98.7 1159 12,5 18,5 124,37 8.6 384
'&125‘# W LY 232 1A .24 0.4 008 - 16.7 .9 8.4 0.0 9.8 0.0 0.0
MrCl 1.5 1.5 4% 2.2 0.28 0.2% 0.09 19.4 3.4 9.5 0.0 1.5 0.0 0.0

i- Data Corrected Using "Siaplified Procedure’




TABLE Dl1-4

THBLE WO, J.1-2.1 (REW.1)

AEROSPATIALE SA-365H WELICOPTER (DAUPHIN) DOT/TSC
CORRECTION DATAM S
SItE: 2 SIDELINE - 150 H. SOUTH JNE 6,193
CORRECTED CORRECTIONS (dB) e (RACLNG DAIR ANelee) 0 preniavist)
v EPNL SEL  PHLTn  ALs AP ALA) A2 A3 (Deg)  CPA SR CPAR SRR GRNO  FEF

& DEGREE APPROACH —— TARGET 145 75 KTS. (ICAD)

#4 NO DATR ¥

TAHEDFF — TARGET IAS 75 KTG. (ICAO)

Ex6  94.4 BR.6 A5 BOA -1.52 =18 0. - Tag 1743 179.7 A5 1.4 8.6 38,4
EZ7 930 882 931 78,9 -1.14 -1.03 0.22 - 127.7 1825 230,46 195.4 2489  38.6 3B.8
£28  93.% BB.B 9.4 78.8 -1.19 =104 03 - 128.2 182,01 Z31:R 1vn.4 QAR W6 TBLb
EX¥ 93.6 88.7 %37 TId 1.4 107 0. - 123.7  180.8 217.4 195.4 2349 3B.6 3B.b
10 918 BE.Y 914 TR o e g e el e 15,5 1785 N83 1934 240.1 3.6 JB.A
E3L - §8.8 9§45 78.4 =153 =13k - = 149.8.  1p1.1 360.4 1954 3BR.B 3.6 34.b
E32: 338 BR1 Wia 3.2 f I T M B TR ) 1245.6  A70.7 218,50 195.4 240,27 3.6 JR.G
B33 94,7 B89.7 95.4  BO.D -1.64 -1 0.3 - 133.4 1756 2448 1954 2690 386 386
fvg. 7R3 BR.O 93.% 9.2 =1.38 =120 0.2% 12,7 1791 7374 1954 25B.7 WMLE FR.6
Stdbv 0.6 0.3 0.8 0.7 0.18 0,16 D.04 il 3.1 5.0 6.0 55.8 0.0 0.0
FLEL 4 0UF b 0 =1 B 5 o A U 1 B 14.1 2.1 3EE 0.0 37.4 0.0. 0.0

#*- Data Corrected Using *Simplified Frocedure®




TABLE D1-5

THELE WD. J.1-2.2 (REV.1)

AEROSPATIALE SA-345M HELICOPTER (DAUPHIN) DOT/75C
CORRECTION DATA* e
SITE:. 2 SIDELINE - 150 H. SOUTH JUNE  6,1783
ACOUSTIC  TRACKING DATA (Meterc)
__['.BF'TF!'EEEEI}__ [ CORRECTIONS (dE) ANGLE {ACTUALY (REFEREHCEY  SPEED(m/ser}
Ev EPNL BEL  PHLTe Alwm ALIPY AR A2 N3 (Deg) EPR. SR CPAR  ERE GRHD  REF

900 FT. FLYOVER -- TARGET 1AS 135 KIS,
3 HO TRACKING DATH

A4 94.2 B7.2 96.8 819 -1.45 -1.36 ~0.25 2.2 124.4 1955 23A.B 0 Q.1 PSRLD0 ALY 494
A 90.% 832 934 780 -0.68 .58 -0.00 L& 15,3 2091 I3 AL 0.0 579 494
i §1.6 87.0 940 B0 -0.37 -0.30 -0.12 1.24 117.3 2138 M0.6 22,1 8.7 &7.9 434
p? - 8.4 29 WL Y T .57 111.8 208.0 4.7 D1 294 419 494
A 1.7 8.1 940 BO.R -0.42 -0.41 -0.08 1.24 109.3 2100 3% ALY 2T 829 A3.A
A7 - 81 7.0 7.7 -0.63 0.6 - L.46 117.6 209.1 I3s.0 2L 2394 674 9.4
Ald 32.2 B7.0 B4R 804 -0.27 -0.27 -0.21 1.aD 112,77 215.0 2350 M2 229.% 869 49.4
fug. 92,1 Bb.b AL TV -0.68 -0.60 -0.14 1,47 118.3 208.8 238.7 712,01 2.8 L6.B  69.4
Sid v 1.3 14 14 1lb 0.38 0.37 0.0 0.33 8.0 b4 10.2 0.0 13.3 .3 0.0
Wil 1.2 1.0 Lo 1.2 0.28 0.27 0.0B Q.24 4.4 .7 135 0.0 3.8 1.7 0.0
S0 FT. FLYOVER —— TARGET 1S 120 KIS.

Bl 8%.46 BAE 9LY 714 058 -0.00 0.00 1.20 i09.8 200.5 2227 AUz S5 8.2 6l.7
12 836 BR.Y WD TIaG -0.81 -0.7% 000 1.32 82.5 I.0 204,70 22,1 40 3.7 6l
BI3 895 BAD 9.0 7.5 -0.67 -0.54 -0.11 LS et 95 TG 2170 MBS 887 617
B4 913 BaR P THT -1.02 -0.B8 0.0t 1.85 15,4 02,2 228 AL PR BT LD
fvg. 90.0 Bi.Z 91.9 7.5 -0.77 -0.68 -0.02 L.47 1064 20601 292,72 NP CMRLE B0 6L
StdDv 0.9 0.9 0.3 0.9 0,19 0.1% 0046 0.28 15.3 4.0 i3 0.0 1.6 4.8 0.0
MEEL 10 1.1 1 LD .23 0.22 007 0.3 19.2 4,7 15.B 0.0 13.7 2.2 048
500 FT. FLYDVER -- TARGET IAS 105 ¥13.

C15 886 841 897 75.1 =0.42 =037 -0.18 203 1203 2131 2467 2.1 M54 52.0  §4.0
Cisé 90.2 B&.1 920 778 .46 -0.57 -0.15 1.2 114.4 208.0 228.8 212.1 23.3 314 .0
Ci17 B4 BAA 903 750 -0.48 -0.42 -0.18 12,11 7.4 A0l A5S5 ML ML SlA SA
L3  89.9 BE.S  §0.} L9 -0.3% -0.36 -0.22 1.%2 101,00 212.4 H&4 M1 Ms1 514 540
£y BR.% B4l BR.B TR =093 -0.07 -0.0B 2.1l 1.2 2038 238.2 U1 MED Bl.4 DAL
0. 89,5 ©5.4 F§l.0 770 -0.63. -0.5%8 0,13 1.%2 108,23 204.8 217.8 212.1 223.4 514 GAD
fvo.  B9.4 BO.D .6 5.4 -0.58 -0.5% 0,14 2.00 107.1. 2090 227.7 M IW.7 NS BALD
stdlbv 06 08 09 LM 0.21 0.1% 005 0.09 16.5 9 1.0 0.0 13.% 0,2 0.0
90X El 0.5 0.7 (. 0.8 0.17 0.16 0.04 0.08 1.4 5 R L) 0.0 11.4 0.2 0.0
1000 FT. FLYOVER -- TARGET [AS 135 KIS,

D21 Ba1 79.5 84D 71 -2.71 0.85 0.08 - BA.4  320.6 21,3 1354 T3h1 H1LT 494
022 BS.2 BL.O Bb.4 7.1 .08 .02 0.2 - 107.1  349.3 355.4  335.4 350.7 674 4694
D23 BALZ 79.6 BAL? T1.4 =03 035 -G - 82.7 T3s4 6.7 FI0.4 1357 LT 694
D24 B4, B0.1 856 7L =078 -0.61 -0.0% - 113.4  330.8 0.3 TI5.4 FAS.S ATLA 494
D25 HO TRACKING DATA

fvg. BALS 80,1 B33 719 058 ~0.45 -0.11 - 98.6 3343 3460 3354 3470 675 694
Std v 0.5 0.7 0.7 0.8 0.37 0.3 043 - 13.7 11.9 20.7 0.0 14.2 0.3 0.0
90X Cl 0.6 04 L0 10 0.44 D44 Q.15 - 16,1 1410 24.3 0y 187 0.3 0.0

i- Dzta Corrected Using *Simplified Procedure”




TABLE D1-6
TAELE NO, 1.1-2.3 {REV.1)

AEROSPATIALE SA-365H HELICOPTER (DAUPHIN) st
CORRECTION DATA¥
SITEs 2 SIDELINE - 150 H. SOUTH JNE 6,1983
CORREETED CORRECTIONS (d8) L Geran e eprebiassecs
v EPHL SEL PNLTE Ale AP ALA) /A2 A3 (Deg)  EPA SR CPAR SRR GRND  REF

TAKEDFF -- TARGET 14S 75 KTS. (7/0 FROM HOVER)

AR HD DATH =%

TAKEOFF — TARGET 145 75 WTS. {7/0 FROM GROUND)

255 ) DATA *%4

7 DEGREE APPROACH — TARGET 1AS 73 KTS.

#53 ||] DATA #3434




TARLE D1-7
THELE HD. J.1-3.1 (REV.1)

RERDSPATIALE SA-365H HELICOPTER (DAUPHIN) DaT/Tsc
2/3/88
CORRECTION DATAY
S11E: -3 SIDELIHE - 150 H. NORTH JUNE 5,1783
ACOUSTIC  TRACKING DATA (Melers)
CORRECTED CORRECTIONS fdB) ANGLE (AETUALY {REFERENCE)  SPEERlm/=er)
Ev EPHL  SEL PHLTe Ala ALPY AUGRY A2 NG (Deq) P SR CPAR SRR GRAD  REF
4 DEGREE APPROACH -- TARGET IAS 75 K75, (1CAD)
Fia NO TRACKING DATA
F3s 964 913 98.4 851 =012 =011 0.0l - 1W02.8 1911 1960 1917 196,50 3846 3B.4
Fas  9h.4 93,1 5B.6 BAT =051 046 0.0 - 125.5  188.7 2294 1917 235.5 B8 38,8
F47  #5:8 904 97,5 842 =045 -0.47 0.12 - 18,3 18408 2097 19107 7.8 IB.s. 8.4
FAB 95,4 92.1 96,5 @3.1 -0.43 034 008 - 106,3  184.7 194.5 1917 199.7 38.6 386
FA3  §4.0 924 9B.0 Bl.b -0.28 -0.,28° 0.0 - 1228 187.8 2316 1917 2383 3.4 3.4
Fad 94,2 90,9 959 8.0 -0.26 0.5 Q.05 - 106.4  188.B 196.% 191.7 200.0 38.6 3B.b
Fal #4750 %63 B9 -0i65 0.8 LM - 10,5 183.7 1961 1RL7 20406 3B.6 38.4
feg.  93.4 92,00 F7.4 BID -0:3% =033 Q.08 - 13,3 167.1 208.6 1717 2118 1B.e  38.4
Std Dv 0.8 0.8 1.2 1.2 .18 015 0 - 8.7 2,5 144 0.0 13.5 0.0 0.0
W%Cl 0.6 G4 0.7 0.9 0,43 041 003 - b.b 1.8 10,7 0.0 114 0 0.8
TAKEOFF -- TARGET [AS 70 KTS. (ICAQ)
E26  BB.6 84T 90T Thub =136 =L 0% - 88.0 177.1 177.7 195.4 1955  38.6  3B.b
E7 A7.4 BRI 882 7Y =081 -0.81 017 - 997  185.4 1BB.4 19%.4 194,27 IE.4 384
E28 §7.7 B34 BB TR -0.90 -0.74 017 - 94,7 185,27 183.8 195.4 1961 .46 3B.8
E29 B7.8 83.5 BI.1 4. -0.92 =086 020 - 91.4 183, 183.% 1954 1955 38.6 3B
E30 876 83.1 BY.O0 TAS =090 -0.54 0.4 - 7.5 181.4 181,64 195.4 19506 WML IB.4
Eil 7.4 Bi.7 BR.E T4 -8 =GEY DY - 100,53  184.2 187.3 199.4 198.7 3B.6 384
El2 B7.5 BI.6 BB 759 1.8 -1.03 0.39 - 91,2 179.0 179.0 195.4 195.4 38,6 3B.6
B33 87.9 Bi.B BY.Y 76 -1.22 <142 03 - 93i.4  178.4 178.7 195.4 1957 JA.& I8
fug.  B7.B  BAL? 87,1 UL =100 =094 L3R - 93,3 18l.m 1827 19%.4 1963 IBE TR.A
Std v 04 0.6 07 1D 021 07 0D == 4.9 3.3 A2 0.0 1.3 0.0 0.0
9LCL 02 04 0.5 0.7 0.14 041 0.4 - 3.3 2.2 L4 0.0 0.9 0.0 0.0

#- Data Corrected Using "Simplified Procedure’




TABLE D1-8
TABLE WO, J.1-3.2 (REV.1)

REROSPATIALE SA-345M HELICOPTER (DAUPHIN) DOT/TEC
2 3/%6
CORRECTIDH DATAX
5I17E: 3 SIDELINE - 150 M. MORTH JUNE  &,1983
ACOUSTIC  TRACKING DATA (Meters)
CORREETED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE)  SPEED{m/sec)
Ev EFHL  SEL. PHLTe Alm MIF) AR A2 N3 {Deg) CPA SR CPaR SRR GRND REF_
500 FT. FLYDYER — TARGET IAS 135 KTS.
A3 HO TRACKING DATA
A4 .4 Bh4 952 800 =136 =123 --0:27 2,42 9.7 1968 1994 2121 5.2 §1.7 494
A 2.1 8a1 94 790 =0.57 -0.4% -0.07 1.24 117.7 0.5 230.7 U2 2TWL &% 69.4
Ak BF.6 B4.T 1L 7.2 =0.32 -0.33 0,14 1.37 1245  215.2 2811 12,1 257.3 629 9.4
A7 9.3 8h2 97 794 0.6 -0.55 -0.05 1,74 121,7 209.3 245.0 212.1 249.7  &67.9 9.4
Al g3.1 82,8 °§l.3 75.9 ~0.48 -0.44 =010 0,03 128.2 2124 270.3 212.1 27M0.0 679 49.4
A3 1.2 86,2 ¥R 9. 3.5 -0.48 -0.11 1,32 117.5  210.5 2373 2.1 7392 474 49.4
Al B9, BAA 92 T4 -0.28 -0.1% -0.23 1.54 120.4 2164 250.8 212,1 5.9 6.9 49.4
fvg. 90,4 BS2 933 8.3 ~0.59 051 -0.14 1, 118.5  210.2 243.3 212.1 245.7 4B 49.4
sd v 1.3 L4 1.2 1% 0.36 0.33  0.08 0.70 9.1 6. 22,7 0.0 17.1 2.3 0.0
wWIcl 10 10 0.7 1.4 0,27 0.24 0.06 0.5 8.7 4.7 144 0.0 12.5 1.7 0.0
300 FT. FLYOYER — TARGET 1AS 120 KTS.
il BB.7? 84.4 90,6 747 -0.50 -0.42 -0.02. 1.09 105.8 2109 9.1 2121 1.4 4.7 417
B2 #B.4 BIE 9.2 759 -0.94 -0.B4 -0,00 1.3% 125.4  204.3 250.7 212.1 260.3 59.7 él1.7
BI3 89,0 849 %12 7.2 -0.4% -0.42 -0.13  1.37 e 0.9 2206 UL WA §9.7 B
Bl4 87.2 Ba.4 919 7.2 102 -0.87 -0.01  2.03 125.5  208.5 290.0 212.1 280.6 5.7 &1.7
ﬁ:i‘ 89.0 843 W.7 TR =0.74 -0.64 004 1.49 116.9  207.4 2364 212,101 MD.1 401 81,7
Sta v 0.3 9.5 D7 U .28 4,25 0.06 0.39 1.1 4.0 16,4 0.0 21.4 0.8 0.0
#rCl 0.5 0.6 0.9 0.7 0.3 D30 0,07 0.44 1.9 4.7 183 0.0 5.2 0.y 0.0
o900 FT. FLYOVER —— TARGET 1AS 105 K15,
CiS  BY.Y B5.3 91} 7.4 -0.30 -0.19 -0.2% 1.84 94.0 2145 AUG0 U201 N2 520 540
Clé 88,6 B4.4 89,9 7480 =047 -0.52 -0.18 2.1 10,7 209.0 Z13.0 212.1 214.2  51.4 5400
C17  %0.0 854 9.5 77.9 -3.32 0.3 0.2 1.92 101, 2114 M55 22,1 24,2 5.4 54,0
Ci¥ NO TRACKING DATA
(F 89,7 852 9513 7 =0.80 -0.20 -0.10 1w 108, 205.1 28T ML 2.7 Bl WD
€20 89.4 831 9§10 4.9 =086 -0.55 -0,15 2.18 0.6 208.1 2B 21201 A1 Bl AL
Avg..  B9.5 831 911 772 -0.55 -0.44 -0.14 1.9 9.1 20%.6 MT.6 2121 6.2 1.5 G40
Std v 0.5 04 0.8 08 0.23 0,20 0.04 Q.14 7.0 3.5 33 0.0 4.6 0.2 0.0
OE Ll 0.5 94 07 0.7 0.22 0.1 0.4 0,13 6.7 14 3 0.0 4.4 ¢.2 0.0
1000 FT. FLYOVER -— TARGET IAS 135 KTS.
D21 BA.0 BO.7 Bh.A T4 117 0.9 003 - 124.4 322.4 390.5 1354 A0A.D A7.9 694
022 RAL?  BO.Y BAE 4.0 0.8 0.11 -0.28 - 101.4  T51.1 3584 TI5.4 3404 674 894
Dl B2 Bl 84T T2k =0,52 -0.14 046 - 5.5 3.1 374.8  I35.4 3717 474 494
024 BA7 BO} BAT Ti 0.7 -0.53 -0.10 - 8.5 33,5 378.4  F35.4 W16 674 694
D% ND TRACKING DATA
fvg. BA.T 807 BR.Y 7.7 ~0.80 -0.42 -0.11 - 115.0 3380 375.5 3154 5.0 875 469
StdDv 8.5 0.3 0.9 10 0.0 .42 043 - F.4 12,0 13.2 0.0 25.4 0.3 0.0
L Ll 0.4 0.4 1.0 1.2 0.62 0.30 045 - 11.3 14,1 154 0.0 311 0.1 0.0

i- Dotz Corrected Using *Sizplified Procedure’




TABLE Di-9%
TABLE MO, J.1-3.3 (REV.1)

AEROSPATIALE SA-145N HELICOPTER (DAUPHIN) DOT/TSC
CORRECTION DATA* i
EITE: 3 SIDELINE - 150 M. WORTH JUNE &,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB). AHGLE (ACTUAL) (REFERENCE)  SPEED{m/cecr)
Ev EPML SEL  FilTe Alw ALPY AMRY N2 A (Deg) CPA SR CPAR SRR GRHD HEEq

TAKEOFF -- TARGET 1AS 75 KT8, (7/0 FRON HOVER)

NO TRACKING DATA

TAKEDFF -- TARGET IAS 75 KTS. (T/0 FROM GROUND)

HD TRACKING DATA

9 DEGREE APPROACH — TRARGET 1AS 75 KT3.
NO TRACKING DATH
5 191.2

HS3  93.5 900 948 Bl -0.05 -0.09 002 - 113.4.  1%0.2 207.1 208.2 3.0 8.4
H54 94,2 50.6 964 827 0.04 -0.02 000 - 1931 191.4 2289 19D 20B7  MB.s  THLE
HSS  95.6 9i.8 98.1 83.8 g.14 0,13 =005 - 1004  194.3 197.4 191,27 1947 386 T84
WS4  95.4 9L 98.1 H1B -0.03 -0.06 0,81 - 109.3 190.7 2022 191,27 W26 IR .6
fvg. 9§47 9.1 9e.8 628 0.02 -0.01 -0.00 - 11,6  191.6 208.% 191.2 208.5 38.6 388
Std v 1.0 0.8 1.6 13 .47 040 003 - 9.5 1.8 13.9 00 6.0 0.0
o €l 1.2 1.1 L% 135 .10 011 904 1.2 L1 leA 0.0 172 0.0 0.0

%= Data Correcied Using "Sisplified Procedure’




TABLE D2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE:

AEROSPATIALE S5A 365N DAUPHIN 2
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

A 135.00 59.00 365.00 39.17
B 120.00 59.00 365.00 39.17
C 105.00 59.00 365.00 39.17

TEMPERATURE 77 degrees F (25 degrees C)

SERIES TAS TEMP (F) ROTOR RPM BLADE DIAM.

A 135,00 77.00 365.00 39.17
B 120.00 77.00 365.00 39.17
C 105,00 77.00 365.00 39.17

TARGET CONDITIONS

SERIES DESCRIFTION

A 500 FT. LFO IAS = 135 KTS.
B 500 FT. LFO IAS = 120 KTS.
€ 500 FT. LFQ TAS = 105 KTS.

# 365.00 RPM = 100% ROTOR SPEED

11-Mar-B6

ADVM #
0,8748
0.8521
0.8294

ADVM #
0.8600
0.8377
0.8154




TARLE D2-2

ACTUAL TEST CONDITIONS

AEROSPATIALE 5S4 365N DAUPHIN 2

EVENT

Al
A2
A3
A4
A5
Ab
A7
AB
A9
A10D
B11
Bl2
B13
Bl4
C15
Cl6
Cl7
C18
Ci9
Cz0

IAS
135.00
120.00
132.00
120.00
132.00
132.00
132,00
132.00
131.00
130.00
119.00
116.00
116.00
116.00
101.00
100,00
100.00
100.00
100.00
100.00

ANAL. DATE:

TEMP (F) ROTOR RPM BLADE DIAM.

60.00
60.00
60.00
60.00
60.00
60.00
60.00
60,00
60.00
60.00
60,00
60.00
61.00
61.00
61.00
61.00
61.00
61.00
61.00
61.00

355.00
355.00
355.00
355.00
355,00
355.00
355.00
355.00
355.00
355.00
355.00
355.00
355.00
350,00
350.00
350.00
350.00
350.00
350,00
350.00

39.17
39,17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
3917
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39,17

11-Mar-86

ADVM #
0.8556
0.8481
0.8511
0.8329
0.8511
0.8511
0.8511
0.8511
0.8496
0.8481
0.8314
0.8269
0.8261
0.8169
0.7943
0.7928
0.7928
0.7928
0.7928
0.7928




EVENT
Al
A2
A3
A4
AS
A6
A7
AB
A9
Al0
Bl1
Bl2
B13
Bl4
C15
Cl6
Cl7
C18
Cc19
C20

TEST
ALT
NA
NA
420,00
423.00
484.80
506,60
479.40
496,30
484 .80
505.40
486.60
459.90
486.60
445.10
503.30
476.00
489,20
489,60
459.30
475.00

TABLE D2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar-86

AEROSPATIALE 54 365N DAUPHIN 2

———— A5 MEAS. PNLTM ——

LEFT

NA

NA
92.90

NA
92.90
93.10
093.30
93.40
93.00
93.70
90.00
91.00
90.30
92.30
90.30
90,70
89.90
89.30
90.20
89.80

CENTER

NA

NA
893.60

NA
92.60
92.90
92.30
92.60
92.10
91,90
91.60
91.90
91.60
83.60
91.40
91.00
1.10
90.30
91.20
91.20

RIGHT

NA

NA
04.40
94.10
92.70
91.60
92.30
91.70
92.20
91.60
91.30
89.60
90.10
90.80
88.10
88.40
88.70
91.40
88.60
89.50

—— PNLTM 492 FOOT NORM. --

LEET

NA

NA
92.15

NA
92.83
03.25
9317
93.44
02.93
93,84
Egi gzl‘-
90.67
90.24
91.81
90.42
90.53
89.87
89.28
89,86
89.62

CENTER

NA

NA
91.98

NA
92.45
93.20
92.03
892.69
91.95
92.18
91.49
91.21
91.49
92.57
91.63
90.66
91.04
90.25
90.50
90.84

RIGHT

NA

NA
93.65
93.38
92.63
Q1.5
92.17
91.74
92.13
01.74
01.24
89.27
80.04
90.31
88.22
88.23
88.67
91.38
88.26
89.32
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TABLE D2-4

AEROSPATIALE SA 365N DAUPHIN 2
LEFT STDELINE

ANAL. DATE: 11-Mar-86

EVENT & INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 92.15
Ad 0.8329 NA
A5 0.8511 02.83
Ab 0,8511 93.25
AT 0.8511 93.17
A8 0.8511 03.44
A9 0.8496 92.93

AlD 0.8481 03.84
Bl1l 0.8314 89,94
Bl2 0.8269 90.67
B13 0.8261 90.24
Bl4 0.8169 91.81
€15 0.7943 00.42
Cl6 0.7928 90.53
C17 0.7928 89.87
C18 0.7928 89,28
C19 0.7928 89.86
€20 0.7928 BS9.62

LINEAR REGRESSION EQUATION

Y= SLOPE = X +  INTERCEPT

- 52.51 48.12

R SQ. - 0.745 MEAN X = 0.8243
R = 0.863 5.0, X = 0.0260
STD.ERR = 0.824 MEAN Y = 91.40
CORREL = g.863 S ¥Y = 1.58
SAMPLE = 17 TOT VAR = 2.49




TABLE D2-5

LINEAR REGRESSION EQUATION

T = SLOPE #®* X 4+  INTERCEPT
= 52,51 48.12
R S0. = 0.745 MEAN X = 0.8243
24 = 0.863 5.D. X = 0.0260
STD.ERR = 0.824 MEAN Y = 91,40
CORREL = 0.863 5.0, Y = 1.58
SAMPLE = 17 TOT VAR = 2.48
LLEEECECEEEN RN T L
SECOND ORDER EQUATION
Y = A 3 Bl * ¥ ¥ B2 =X
Y = 837.09 +-1869.82 * X + 1169,83 5 U
R 5Q. = 0.705 MEAN X = 0.8243
R = D.840 8.0, X = 0.0260
STD.ERR = 0.735 MEAN Y = 91,40
SAMPLE = 17 8.0, ¥ = 1.58




TABLE D2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 25.75 70.43
R SQ. = 0.641 MEAN X = 0.8243
R - 0.801 S.D. X = 0.0260
STD.ERR = 0.516 MEAN Y = 91.66
CORREL = 0.801 S.D. Y=  0.83
SAMPLE = 17 TOT VAR =  0.70

AR AR RN AR RN AR ANU AR ARARARN

SECOND ORDER EQUATION

¥ = A+ Bl # X+ B2 %!
Y= 50,40 TH.57 * X O+ -29.,71 3"
B SQ. = 0.233 MEAN X = 0.8243
R = 0.482 S.D. ¥ = 0.0260
STD.ERR = 0.534 MEAN ¥ = 91.66
SAMPLE = 17 L0 T 0,83
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TABLE D2-p

AEROSPATIALE SA 365N DAUPHIN 2
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 91.98
Ad 0.8329 NA
AS 0.8511 92.45
Af 0.8511 93.20
A7 0.8511 92.03
A8 0.8511 92.69
AG 0.8496 91.95

AlD 0.8481 92.18
Bl1 D.8314 01.49
Bl12 0.8269 091.21
B13 0.8261 01.49
Bl4 0.8169 092.57
C15 0.7943 91.63
Cl6 0.7928 00.66
€17 0.7928 01.04
€18 0.7928 90.25
C19 0,7928 90.50
C20 0.7928 90.84

LINEAR REGRESSION EQUATION

Y= SLOPE # X +  INTERCEPT
- 25,75 70.43
R SQ. - 0.641 MEAN X = 0.8243
R = 0.801 S.D. X = 0.0260
STD.ERR = 0.516 MEAN Y = 91,66
CORREL - Q.801 S5.D. Y= 0.83
SAMPLE = 17 TOT VAR = 0.70




TABLE D2-8

AEROSPATIALE SA 365N DAUPHIN 2

RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 93.65
Ab 0.8329 93.38
A5 0.8511 92.63
A6 0.8511 91.75
A7 0.8511 92.17
A8 0.8511 91.74
A9 0.8496 02.13

AlD 0.8481 91,74
Bll 0.8314 91.24
Bl2 0.8269 89.27
E13 0.8261 90.04
Bl4 0.8169 90.31
C15 0.7943 88.22
Clé 0.7928 88.23
C17 0.7928 B8.67
C18 0.7928 01.38
C19 0.7928 88.26
C20 0.7928 89.32

LINEAR REGRESSION EQUATION

R SQ.
R

STD.ERR
CORREL
SAMPLE

SLOPE
57.76

0.663
0.814
1.072
0.814

18

=X o+

L
. =

- E

=2

S0 ke e b bl
R | | A |

=]
o'tn
—

INTERCEPT
43.15

0.8248
0.0253
90.79
1.729
3.21




TABLE Dp2-9

LINEAR REGRESSION EQUATION

SLOPE # X + INTERCEPT
B 57.76 43.15
R SQ. = 0.663 MEAN X = 0.8248
R - 0.814 S.D. X = 0.0253
STD.ERR = 1.072 MEAN Y = 90.79
CORREL = 0.814 S8.D. Y= 1.79
SAMPLE = 18 TOT VAR =  3.21
R AR R RN
SECOND ORDER EQUATION
= B 1 BEELD R 2 B2 X"
Y = 229,02 + -395.21 * X +  275.72 X'
R 0. = 0.657 MEAN X = 0.8248
R = 0.810 8.,D. X' = 0.0253
STD.ERR = 1.102 MEAN Y = 90.79
SAMPLE = 18 S.D. Y= 1.79
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A: 10-Mar-86

TABLE p3-1

SIMARY FFNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELIOOPTFR: AFROBPATTALE SA-365N DAUPHIN
OPERATION: ICAD TAKEDFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NMBER SIDELINE CENTER STDELINE AVERAGE
=ITE 2 1 3

E26 04,40 96.30 83.60 93.10
E327 93.00 596.80 B7.40 92.40
83.50 97.10 87.70 Q.77
E29 93,60 95.70 87.80 02.37
E30 93.80 96.70 §7.60 92.70
E31 NA 96,40 87.60 0.00
E32 93.80 9%6.00 87.60 92.47
E33 094,70 96.00 87.90 92.87
AVERAGE 93.83 96.35 87.78 92.67
SID. DEN, 0.57 0.47 0.37 0.27
9% C.I. 0.42 0.32 0.24 0.20




A: 10-Mar—86

TABLE D3-2

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION PROCEDURES

HELTCOPTER: AFROEPATTALE SA-365N DALIPHIN
(PERATTCN:  TCAO [FO

EVENT LEFT (ENTFR LINE  RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2/3 1 3/2

A3 NA NA NA 0,00
M 94,20 G2.70 91.80 92.90
A5 01.10 90.30 50.90 90.77
Ab 91.60 00.50 89.60 90.57
A7 91,30 90,30 A 0.00
A8 91.70 80.10 89.40 00.40
49 91.20 89.60 NA 0.00
A0 892.20 89.50 89.60 90.43
AVERAGE 91.90 90.43 90.26 01.01
STD. DEV. 1.08 1.07 1.05 1.06
A C.I. 0.79 0.79 1.00 1.01




TABLE E1-3

TABLE HO, K.5-1.3 (REV.D)

BELL 222 HMELICOPTER DOT/T5C
1/31/84
CORRECTION DATA*
BITE: 1 CEMTERLINE - CENTER JURE 14,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS () ANGLE (ACTUAL)Y {REFERENCE)  SPEEDMm/sec)
Ev EFHL  SEL  PHLTe Alm MAUPY ALY N2 13 {Deqg) CFR SR CPAR SRR GRNI}  REF

6 DEGREE APPROACH -- TARGET 1AS 45 XTS. (1CAD)

Li 97.0 92.64 98.8B 83.% -0.30 -0.36 0.42 - 1242 U39 137.8 119.3 1444 330 134
L2 98.4  91.9 100.7 85.9 0.1 -0.12 0.1 - 122.0  117.5 138.6 1193 140.8 34.7 1334
L3 78.0 93.4 100.4 B85.5 -1.10 -1.08 037 - 17.8  105.9 119.84 119,31 134.9 333 33.4
L4 §7.6 93.0 100.2 85.5 074 076 0.3 - 18.9 18,9 124.5 119.3 1344 37 T34
L5 v7.6 93,2 100.2 85.3 -0.88 -0.87 o0.38 - 107.0 107.4 1124 119.3 124.8 33.7 33.4
L& 8.7 94.2 101.1 6.5 -0.57 -0.5%7 0.17 - 119.4 111,86 128.1  119.3 137, 3.0 134
Avg.  97.9  93.4 100.2 85.4 062 -0.61 0.26 - 118.2  110.9 126.8 119.3 134, Wb T3.4
std by 0.5 0.4 0.8 0.9 0.37 035 o011 - 4.0 4.4 103 0.0 b8 Q.6 9.0
WIE 0.5 0.5 0.6 0.7 0.30 0,27 0.09 4.9 b 85 2.0 5.5 0.5 0.0
TAKEDFF — TARGET 14S 65 KTS. (ICAD)

K20 NO TRACKING DATA

K2l 90,1 BS.4 926 744 2,97 2.2 <095 - 116.3 1821 203.1 14).2 157.6 325 134
K22 90.8 B0 930 76.9 4.47 419 -1.50 - 1.9 3.0 229.5 141.2 152.2 2.2 334
K23 9.8 B&.4 919 7B 4,53 4,38 -1.34 - 1141 213.8 234.3 1412 15847 334 134
K4 90,5 864 933 77.8 4.4 431 -1.BR - 108.6 2131 2249 1410 1490 29,5 3.4
K23 9.5 BA.7 940 78.4 .97 516 -1.9% - §9.9 28,0 WS 1412 1433 30.6 334
fvg.  90.7 BAY 934 777 4.44 A3 153 - 19,2 210,0 2247 1412 1514 31,7 33.4
Stadv 0.5 0.5 0.4 1.0 113 093 0.4 - 6.4 16.9  12.5 0.0 3.5 . 0.0
icl 0.5 0.5 0.6 1.0 1.08 0.88 0.9 - b.1 16.1 11,9 0.0 5.2 1. 0.8

¥- Dty Corrected Using "Simplified Procedure’




TABLE El-Z

THELE WO, M.5-1,2 (REV.L)

BELL 722 HELICOPTER DOT/TEC
1/31/84
CORRECTION DATA%
SITE: 1 CENTERLINE - CENTER JUNE 14,1983
HCOUSTIC  TRACKING DATA (Meterc)
CORRECTED CORRECTIONS (dB) RANGLE {REFERENCE) SPEED{II=EEE
Ev EPNL SEL PNLTa Alm ALY ALY A2 3 {Deg) SRR GRND REF
& DEGREE APPROACH —- TARGET 14S 45 MTS.
K2 95.5 910 971 83 =108 =10y 0.3 - 150.2  104.4 o 1 - T 15 |
HE 92.3 H7.8 924 779 =112 =17 0.ae - 108.3  105.8 1257 236 231
K 93.8 BR.E: 940 9. -0.93 -0.86 030 - 124,2  108.0 4.4 230 2130
g:g. ¥i.9  BY.A 945 0.0 -1.03 -0.%8 0.4 - 137.8 1087 17 5 S 1 TR 5
v 1.6 4.4 24 2.8 010 0,11 02 - 21.5 1.1 44,2 0.6 0.0
W Ll By 27 A A7 0.16 0,18 Q.20 - 34,2 1.9 108.3 1.0 0.0
& DEGREE APFROACH -- TARGET 148 55 KTS.
M0 %68 91.8 989 840 =0.57 -0.60 -0.40 - 121.4 L 139.9 .5 28.3
NIl 949 90B 946 §2.3 -1.08 -1.03 -0.23 - 117.8 b, 150.9 2.6 28.3
W2 8.0 93.4 100.8 E7.0 -0.18 -0.1% -0.40 - 135.3 4, 1696 253 28.3
M3 976 927 991 837 =104 -1.00 0,43 - 134.3 &, 166.9 .4 283
Aug.  BA.B 92,2 9B 847 072 =070 045 - 129.7 1568 25.8 28.3
StaDv 1.4 1.2 1.7 2.0 0.42  0.40 0.3% 4.3 14.0 2.0 0.0
WIcl 14 1.4 2.4 23 0.50 0.47 0.4 - 7.6 16,5 2.3 0.0
& DEGREE APPROACH — TARGET 1AS 75 KTS.
014 947 92.4 98.2 819 =110 -1.04  0.30 107.1 1247 7.9 M8
01 963 91.9 98.3 837 =062 <0.62 0.1 - 124.0 143.9  38.4 38.4
0l %6.0 917 9.8 8.2 -1.28 -9 Q.41 107.% 125.4  38.4 38.b
fiv ?6 3 ¥2.0 98.1 BLé -1.00 0.9 0.3 - 113.0 13t.4 38,2 38,4
3 Dy 0.3 0.3 0.4 0.34 030 040 - 9.3 0.8 8.3 0.0
MLl ﬂ 6 0.6 0.5 0.6 0.58 0,50 0.7 - 16.0 18.3 0.5 0.0
& DEGREE APFROACH -- TARGET 1#S BS KTS.
FI7  94.2 B9.9 944 B1.4 =116 -1.08 0. %7 128.7 152.9 415 437
Pl8 945 P0.5 9AL 8204 =0.45 -0.45 -0.11 - 125.7 145.7 40,9 437
F19 95,2 9.4 973 840 -0.48 -0.47 0,12 136.5 1733 42,9 437
Avg, A4 0.4 96,8 B2 -0.70 -0.67 0.13 1343 157.7 42,4 437
stébv 0.5 0.8 0.5 1.3 0.40 0.36 0.4 - St 13.8 1.4 0.0
XLl 0.8 1.3 0.8 2.2 0.67  0.80  0.4D 5.4 253 2,3 0.0

- Dats Corrected Using *Simplified Procedure’




TABLE E1-1
TAELE ND. K.5-1.1 (REV.1}

BELL 222 HELICOPTER DOT/T5C
CORRECTION DATAR Malne
SITE: 1§ CEHTERLINE - CEMTER JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meters)
EDRHEETE!! CORRECTIONS (dB) ARGLE {ACTURL) {REFERENCE)  SPEED{w/sec)
Ev EPHL  SEL  PHLT ALe AUPY ALY N2 A3 {Deg) EPr ER CFAR  GRR GRHD  REF
12 DEGRE APFROACH — TARGET 145 45 KTS.
127 Fhé YRET WS OER 0.52 0.46 -0.08 - 107.1  122.7 1283 117.4 122.8 13.5 23.1
128 95.% 917 99.5 652 -0.04 007 -0.07 - 110.4 5.7 123.5 1174 1352 22,5 234
129 9.3 93.0 98,7 BA.A4 0.0 -0.03 -0.08 - 122.1 1142 137.2 M7.4 1384 2.5 234
fvg. 36.7 92,7 99.4 852 0.16 0,12 -0.0B - 1132 118.2 129.7 117.4 128.9 22.9 Z23.1
Std v 0.9 0.8 06 0.7 .31 030 001 - 7.9 .9 b9 0.0 8.5 0.6 0.0
0L Ll 1.5 by 1 33 0.53 0.0 001 - 13.3 6.4 11.7 0.0 14.3 1.0 0.0
12 DEGREE APPROACH —- TARGET 1AS 55 K15,
B0 §F.% BLT %52 P4 0.0 -0.06 0.0 - 0.4 1157 1234 117.4 125.2 251 283
Uzl ¥5.0 8%.% 935 801 0.8 .11 0,27 - 1094 117.% 15.0 117.4 1244 24.7 28.3
U3z %54 BY.B 98,3 BA.G -0.07 =011 -0.02 - 5.9 1153 128.1 {174 1304 278 283
. LS BRZ 963 BT 0.02 -0.02 -0.20 - L.y 1163 1255 1174 1287 26,7 28.3
s pe 1.2 1.3 L7 L .42 0,12 gAYy - 3.3 14 2.4 0.0 3.3 0.8 0.0
SOl 21 A Ry B 021 0.y 028 - 5.7 2.4 40 0.0 5.5 1.4 0.0
12 DEGKEE APPRDACH —- TARBET 145 45 WTS.
Vi3 9.1 8B.l 9.8 8.1 -0.05 -0.13 -0.06 - 1184 U154 1517 137.4 1335 T0.6 T34
Vil 93,2 CE7T YR 9.7 010 0,14 0.0 - 121.7 114,86 1547 1174 138.3 3.1 334
V35 93.9 88,7 968 BL.2 -0.13 -0.13 -0.23 - 118.0 1146 129.7  117.4 132.9 3.2 334
Avg.  73.4 B8.2 960 BD.3 -0.07 -0.14 -0.13 - 117.4 1148 131.% 117.4 134,% 320 334
std Dv 0.4 0.5 0.7 0.8 0.04 0.01 0.0 - 2.2 0.5 2.3 0.0 2.9 0.7 0.0
0% LI 0.7 0.8 13 13 0.07 0.02 0.5 - 3.4 0.8 Ab 0.0 5.0 1.2 O
12 DEGREE APPROACH -- TARGET 1AS 75 KTS.
Wi6 932 BA.S 954 H0.) 0.57 G536 03 - 17,0 120 1381 117.4 1317 TP B0
Wi7 935 88.2 %&4 BOS 0.06 0.03 0.04 - 104.1 11,7 120.4 117.4 121.0  34.2 350
g 933 Ba,L 942 BO.D 0,47 0a3 0 - H.6 4178 1329 1174 1305 3.5 16D
W4 325 B87.8 ALY TR.Y 0.7 ©0.24 -0.14 - 119.1  118.8 138.0 117.4 1344 35.2 36.0
fvg. 931 B8.2 958 @0.2 0.27 0.24 001 - 114.5  119.1 1318 117.4 1299 364 36D
Std v 0.4 0.3 0.7 03 0.2% 0,28 0.0% - 4.9 28 7.9 0.00 5.0 1.0 0.0
WLl 0.5 0.4 0.8 0.3 .26 0.27 010 - 8.2 33 9.3 50 7.1 i.p 0.0

¥~ Datz Corrected Using *Sieplified Procedure’
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TABLE E1-5

TAELE NO, K.5-1.5 {REV.1)

BELL 222 HELICOPTER DOT/TSC
1/31/84
CORRECTION DATAS
SITE: 1 CENTERLINE - CENTER JUNE 15,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE  (ACTUAL) (REFERENCE)  SPEED{m/sec)
Ev  EPNL SEL PNLTa Als ALPY ALIAY A2 A3 (Degp) CPA SR CPAR SRR GRWD  REF
1000 FT. FLYOVER -- TARGET 1AS 123 KIS,
AL BAE B2 BAA 719 -0.73 078 0.40 - 1361 274.0 3954 300.0 432.56 648 3.3
A2 BAA 2.3 86,0 71.3 0.65 0.50 0.04 - 134.5  309.6 A9 300.0 420.5 65.3 43.3
A3 BS.9 819 859 7 0.06 -0.02 0.2 - 133.4  295.2 407.5 300.0 414.1 443 633
M 857 BLY Be.4 71.9 0.5 0.47 -0.03 - 135.7  309.6 443.2 300.0 429.5 643 63.3
A BS.9 820 860 715 0.57 0.49 -0.03 - 190.2  309.7 405.7 300.0 393.0 443 3.3
A - B25 860 721 -0.45 0.2 - - 129.5 28,1 345.5 3000 3.7 458 63.3
Mg,  B6.1 B2 Bh1 1.7 0.07 0.02 010 - 1333 2967 40B.5 300.0 413.1 44,8 63.3
Std v 0.4 03 0.2 0.3 0.62 0,56 0.18 - 2.8 157 2.9 0.0 185 0.4 0.0
90LCl 0.4 03 02 0.3 0.50 0.4 0,47 - 23 129 23 00 152 05 0.0
APPROACH -- ULT1-SEG.1
21 935 B8B.6 95.4 802 4.7 -459 2.8 - 118.5 715 BLA  119.3 135.8 435 33.4
fvg. 935 88.6 95 BO.2  -4.76 -4.59 2.8 118.5 715 8L.4 1193 1358 435 3.4
sdy - - - - AT ol S - e - - i
el - - - - - = - -
HPFROACH -~ NULTI-SEG.2
RZ2  92.6 87.2 9.6 787 483 -85 159 - 1.9 69,9 754 117.4 1265 327 334
fvg. 92,6 B7.2 9A.6 787 -4 485 L5 - L9 69.9 754 117.4 1265 3.7 334
Sy - - = - =gF1 gy o e - - - S e e
PILIEL S8 Sl & 5| S - 2 | E - - -
APPROACH — MULTI-SEG.3
523 95.6 908 993 8 -3 3.8 -0.57 - 1112 BLI 8.2 W74 159 23 R4

-3.38 0.5 -

Avg. 5.6 0.9 99.3
Std v - - =
M}rcl - - =

84.6

-3.28

- Data Corrected Using "Simplified Procedure’

111.2

B1.3

87.2

117.4

22,3

334




TABLE El1-4

TABLE WD. K.5-1.4 (REV.1)

BELL 222 HELICOPTER DoT/TsSC
2/10/85
CORRECTION DATA
§9E: 1 CENTERLINE - CENTER JUHE 15,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUALY {REFERENCE)  SPEED{w/sec)
Ev EPHL  SEL  PHLT Alw AN EH AR (13 TAY S A {Deg) CPA- SR CPAR  BRR ERMD  REF
500 FT. FLYOVER -- TARGET 1AS 137UTS.
B7 7.4 858 95,7 9.3 =0.37 0.5 031 0.57 128.6  140.4 179.6 150.0 191.8 72.0 70.5
B8 ¥2.0 97.4 %37 79.8 -2.70 -2.50 115 6,32 132.6  114.8 156.1 150.0 203.8 75,1 70.5
B9 1.9 875 T 79.3 =307 %8s 1.08  0.68 132,  110.8 150.3 150.0 203.4 720 70.5
ﬁ;ﬁ- M8 8722 9346 NS5 <212 -1.97 085 0,52 131.2  122.0 162.0 150.0 199.7 73,0 70.5
Std v 0.3 0.4 0.1 0.3 1.3 1.24 0.47 0.18 2.3 16.1 154 0.0 4.8 1.8 0.0
MICE 0.5 Q.6 0.1 0.5 219 0?7 079 0.3 3.9 2.1 2.2 0.0 11,5 L0 00
900 FT. FLYDVER -- TARGET 1AS 127 ¥T1S.
10 91,1 BAS 93.0 78.8 -2.41 2,01 0.71 .82 145.9  120.7 220.9 150.0 2744 5.3 45.3
Cil 92.1 7.4 94,6 80.2 =0.43 -0.38 0.18 0.82 142.2 141.8 231.5 150.0 244.9  45.3 45.3
{12 92,2 87.5 934 79.1 -1.60 -1.58  0.G56 0.B4 139.1 126,01 192.7 150.0 29.2 5.3 485.3
Ci3  90.9 Bs.3 93,2 74,7 =342 -LI6 1,17 0.7% 13.1 105.7 140.2 150.0 199.0 458 45.3
Cia  90.6 85,1 92.7 79,3 .33 L2 077 0.50 132.6  118.4 161.0 150.0 203.8 45,3 45.3
13 91,1 B&.6 940 79.7 =0.26 0,73 0.12 1,00 1352 142.9 202.6 150.0 212.7 4.8 45.3
« 9.3 868 935 7941 -1.67 -1.41 0.5R  0.B& 137.8 1259 191.5 150.0 2273 5.3 65.1
std v 0.6 0.6 07 0.7 117 L.15 0.3% 0.08 f.0 .3 5.1 0.0 8.6 0.3 0.0
XLl 0.5 0.5 0.5 0.6 0.98 0.95 0,32 0.04 5.0 11.8 28.8 0.0 23.5 0.3 0.0
500 FT. FLYOVER -- TARGET IAS 110 KTS.
Di&  90.B BAE 931 76.9 =073 -0.72 0.4 0.4 133.3 1365 187.5 150.0 206.1 5B.6 S6.b
D17 90.6 864 929 TR.b =0.77 0,72 0.31 0.49 140.3  136.0 212.7 150.0 234.6 59.2 5h.b
i 7.2 Bh.7 9.2 B4 =0.66 -0.52 0,48 0.49 129.5 130,05 178.2 150.0 1944  59.2 Sb.8
Avg. 90.8 BAS 911 TR -0.72 -0.67 0.48 0.71 134.3 1357 192.8 150.0 211.7  59.0 S4.6
Bid v 0.3, 0.2 0.1 0,2 0.06 0.06 Q.03 0.03 Sad 0.8 17.8 0.0 0.7 0.3 0.0
X Cl 0.5 0.3 0.2 0.3 0.0% 9.10 0.04 0.05 9.2 1.3 3.1 0.0 34.% 0.5 0.0
500 FT. FLYOVER -— TARGET [AS 96 KTS.
Ei¥ 9.6 B85 945 79.1 -0.41 -0.43 0.26 0.87 1337 140.5 1944 150.0 207.5 49.7 49.4
79.1 -0.41 -0.43 0.26 0.87 133.7 130,35 194.4 1900 207.5 49.4

ﬁ;g. 0.6 83,9 945
Std Dy - = -
WLCol - -

B~ Dits Correcled Using "Sisplified Procedure®




Ar 17-Mar-86

TARLE D3-3

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTTFICATION PROCEDURES

HELICOPTER: AFRCSPATTALE SA-363N DAUPHIN
(PERATION: ICAD APFROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTTR SITELINE AVERAGE
SITE 3 1 2
F35 NA NA NA 0.00
F36 96.10 Q4,40 63.28 94.59
Fig 96.60 95.70 93.78 85.36
F47 95.80 95,60 92.98 %.79
F48 95,40 96.30 92.58 04,76
F49 S6.00 56.40 03.18 95.19
F50 84,20 %6.60 91.38 S4.06
Fil 94.70 96.00 01.88 04,19
AVERAGE 95.54% 95.85 02.72 S4.71
STD. DEV. 0.84 0.74 0.84 0.48
9% C.I. 0.62 0.5 0.62 0.35




TABLE El-6
TABLE ND. K.5-2.1 {REV.1)

BELL 222 HELICOPTER pOT/T5C
1/31/04
CORRECTION DATA®
SITE: 2 SIDELIME - 150 K. SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS (dR) ANGLE (ACTUAL) (REFERENCE)  SPEED{m/=ec)
Ev EFNL  SEL FPMLTs Ale MALURY A N2 g {Deg) CFA SR CPAR SRR GRWD  REF
12 DEGREE APPROACH -— TARGET 145 45 KTS.
127 5.5 .2 9.1 BI.B 0.22 0.4 0.03 104.4 192.% 1988 190.5 194.4 2.5 21
T28 94,2 899 944 820 0.04 -0.03 -0.08 - 104,37  188.3 194.3 190.5 194.& 325 934
T2%  95.8 T8 974 830 0.06 -0.01 -0.08 - 10B.6 188.5 198.% 1805 20010 295 92114
ﬁtﬁ. 5.2 %0.9 97.0 828 9.11  0.04 -0.04 = 105.8 187.8 197.3 190.5 198.1 22.9 231
Std Dy 0.9 0% 0.6 0.4 0.10 0,10 .06 - 2.5 2l R g0 2.5 0.6 0.0
0% C1 1.3 1.6 0.9 0.9 9.17 0.8 0.1 - 4.1 4.0 4.4 5.0 4.2 1.0 0.0
12 DEGREE APFROACH —- TARGET 1AS 55 KTS,
B30 94,4 89.8 95.9 80.B 0.05 -0.07 -0.11 112.4 188,2 203.6 190.5 206.0 4.1 78B.3
Uil 95,2 90.% 95.5 B1.4 0.14 007 0.4 - 134.0 189.6 283.7 190.5 284.9 24,7 283
W32 944 §0.1 97.1 B2 0.00 -0.04 -0.04 1162 187.9 2095 190.5 2.3 78 281
Hug. 947 90.3 962 Rl1.7 0.06 -0.01 =0.20 1209  18B.& 275.4 1905 2277 %89 8.1
Sta Dy 0.4 0.4 0.8 0.9 0.07 0.07 0.14 - 11.4 0.9 134 0.0 12.4 6.8 0.0
WL 0.7 0.9 1.4 1.6 0.12 0.12 0.24 19.5 1.5 5.9 0.0 S4.4 1.4 0.0
12 DEGREE APFROACH -- TARGET 1AS 45 KTS.
Vil 93.4 BB.E 961 B2 0.06 =0.02 =0.0% - 113,28  1BB.7 204.2° 1905 208,01 324 I3.4
U334 3.1 88.6 9I.8 41, 2.0 0,01 013 - 122.6 188.3 223.5 1905 ¥t It 134
ViZ §3.3 BB.A 959 B1 .05 -0.01 -0.27 - 1934 1BB.3 2247 190.% 2274 M3 3.4
Avog. 93,3 BB, 95.9  81.7 0.04 -0.01 -0.18 - 113.8  188.4 218.2 190.5 220.5 32.0 T34
Sty 901 bl 0.E by 0.03 0.0 009 - 5.3 0.3 10,4 0.0 10.8 0.7 0.0
SR 02T LE 04 0i2 0.04 0,01 0.8 - 8.9 Q.5 U758 0.0 18.2 1.2 0.4
17 DEGREE APPROACH -- TARGET 1S 75 WTS.
Wit 53,2 BB.Y 95.3 60.4 0.36 0.26 043 - 1223 193,56 2317 1%0.5 200 7.6 6.0
W37 §3.1 88.5 95.4 80.9 0.13  0.09 (.04 - 114,1 189.6 207.4 190.5 208.6 3A.2 340
Wi 52,9 BB.5 95.9 8. 0.17 0,10 006 - 1268 190.2 2376 1905 237.9 WS BELO
W40 92,9 BR.S 954 803 027 0.1 -0 = 129.3  1%0.% 246,46 190.5 2460 357 Ta.0
fvg. 930 8B4 95.4 807 0.3 0,14 003 - 121.4 1910 23088 190.5 230.1 364 380
Std Dy 0.2 0.2 0.3 0.3 0,10 6.08 0.0 - .7 1.7 16.7 0.0 18,1 i TR | T
WIC 0.2 0.3 0.3 0.4 0.12 008 0,12 - 7.8 2.0 19.4 0.0 19.0 1.1 0.9

#- Data Correcled Using "Simplified Procedure®




TABLE E1-7

TABLE NB. M.5-2.2 (REV.1}

BELL 222 HELICOPTER DOT/TSC
- 1731786
CORRECTION DATA®
SITE: 2 LINE - 150 H. SOUTH JUNE 14,1783
ACOUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS {gB) ARGLE (ACTUAL} (REFERENCE)  SPEED{m/sec)
Ev EFHL  SEL  FHLTe Alw ALUPY ALY N2 N3 {Deg) ChA GR CPAR SRR GRND  REF
& DEGREE APPROACH -— TARGET IAS 45 KTS.
H7 0.0 851 89.3 74.B -0.33 g2 - 130.1  183.4 239.8 1?1.? B4 2.5 1Y
He BE.2 BA%  BI.7. 7.7 =0.37 .24 - 96,7  1E3.1 1843 1.7 1930 L4 1
ne 89.1 BR.A BER 743 ~0.48 0.4 - 116.2°  1B4.3 205.4 1?1 P 0 Y 7 N | R, |
fvg.  B9.1  BS.D  BB.6 743 =0.39 .12 14,3  183.6 209.8 191.7 219.0 23.0 723.1
Stdhv 0.9 0.6 0B Qb 0.07 0.11 16.8 0.6 28.0 0.0 29.2 0.6 0.0
/e 45 1 14 0% 0.1l 0.1% 28.3 L O T 0.0 49.2 1.0 0.0
& DEGREE APPROACH -— TARGET 1AS 53 KIS.
Rid.  91.0 854 533 TIB ~-0.22 e 99.2  1BA, 3 189.1 1917 1945 A5 2R3
Nl 89.2 BA7 ®.7 755 =034 -0.46 - 2.5 183.2° 1815 1917 1919 4.5 2R3
Riz2. 957 8%.0 95.8 BL7 =0.02 0.4 - 12,8 189.2 20500 1917 B0 153 28.3
M1 .6 858 %10 752 -0.32 G20 - 18,7 3.5 7334 1917 2439 2M.s 283
fvg.. Fl.l BAS . 727 T3 =022 -0.31 1.0 1855 207.7 1917 2146 258 283
Std:Dy 1.2 i 240 L3 0.15 0.34 - 17.2 2.8 351 8.0 25.5 2.0 0.0
WECHT22 %21 28 TN 0.17 0.40 0.2 EFE R 0.0 30,0 23 0.0
& DEGREE APPROACH -- TARGET 1AS 73 KIS.
0i4 948 90.3 967 B3 =028 .32 07 - 128.8° 183.5 I5.4 191.7. M60 3N.D 184
15  93.9 891 5.8 BLE =047 s 007 . - 122,56 1861 2.7 1717 73S M8 SH.b
016 94.0 BY.Z 95.9 B0.6 0.5 -3 0.4 - 122,2 1823 2154 1917 2264 384 MB.6
fvg. 4.2 895 %A.1 8L =0.27 0.3 L% - 124.5 18400 29309 191.7 2333 3B.2 1B
st v 0.5 0.7 03 0.9 0,10 0,10 O.04 - 3.7 1.5 10.4 0.0 1.0 0.3 0.4
soz i 0.8 1.1 0.8 1.4 0.17 0.6 0.07 8.3 3.3 1.3 0.0 18.5 0.3 D
& DEGREE APPROACH —— TARGET 188 83 KIS.
F17 92.8 '88.4 9h.6 BALT =030 -0.34 0.3 - 21,0 4829 MI.4 1917 2B 4.5 437
Fi8 §2.2 8B.1 95.0 80.7 010 Q44 5 - 1Az 187,72 197.0 1Rl 201.7 M.} 43T
Pl 9.1 880 947 BO.2 =0el% 0020 0.0 = 109.1  1BA.B 197.6 19L.7 2028 42,9 437
iy 92.4 BA.? 951 805 =01y -0.23 -0.02 112.7  185.6 202.7 1FL.7 20%.4 424 437
SdbBv 0.4 03 0.4 0.3 0.3 0.1 8.5} - 2.2 23 93 0.0 12.4 1.4 0.0
T LT 0.7 s 0B A5 021 0.1%  0.2% 12.1 3.9 157 0.0 20.8 H3I M

i- Datw Corrected Using "Sisplified Procedure’




TABLE El-8
TABLE MO, ¥.5-2.3 (REV.1)

BELL 227 HELICOPTER DOT/TSC
1/31/86
CORRECTION DATAS
SITE: 2 SIDELINE - 150 M. SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE)  SPEED{m/ser)
Ev EPHL  SEL  PNLTa Alm AUP) ALB) A2 N3 {Deg) CP& SR CPAR SRR GRND  REF
4 DEGREE APPROACH —- TARGET 1AS A5 KTS. (1CAD
L1 94.1 89.% 9.0 79,9 =011 -0.14 0.03 - 116.2 87,9 09.3  191,7 3.6 332 1.4
L2 931.4 88.9 91,3 78.8 0.03 0.02 0.19 - 137.5  190.0 281.2 191.7 283.4 147 33.4
13 92,0 B87.5 93.3 79.B 0.2 -0.33 013 - 140.2 1831 7B&.1 1917 299.64 333 134
L4 93,1 88.% 94,2 79.7 -0,22 -0.25 0,15 - 1333  184.9 2542 1917 283.6 3.7 334
15 928 BB 934 m 0,33 -0.31 0.7 - 95,7  1BA.0 1845 191.7 192.7 337 334
L4 93.2 88,4 94.0 78.8 -0.22 -0.1%9 0.04 - 123.9  184,5 224.5 191.7 230.8 33.0 33.4
fvg. 93.1 BB.7 919 79, -0.49 -0.20 0.12 - 122,8  1B4.1 240.0 191.7 247.2 3.4 134
Stdbv 0.7 0.8 0.7 0.7 0,04 0,13 0.07 20,2 2.6 40.7 0.0 419 0.6 0.0
WICI 0.6 0.7 0.6 0.4 0.1 0.11 0,06 - 14,6 2.4 335 0.0 14.4 0.5 0.0
TANEOFF -- TARGET 1AS 45 KT5. (1CAD)
K20 ND TRACKING DATA
K21  B9.1 841 90.4 745 1.5 1.48 -0.55 - 95.3 235.3 236.7 2060 207.3 5 334
K22  89.4 841 90.8 74.8 2.66 2,54 -0.91 - 98.5 259.8 281.5 2080 W73 122 334
K23  B9.B BA4 91.8 749 2.69 2.48 -0.17 - 83,4  260.6 262.3 2060 207.4 334 334
K24 B9.0 B34 909 74.4 .60 2.4% -1.3 - BB.7  299.% 260.0 204.0 204.1 9.5 3.4
K25  89.0 83.4 91.0 74,4 .18 2.94 1.9 - §9.4 2723 2723 204.0 6.0 30,6 3.4
fvg. 89,3 B3.% 910 74.% 294 2.3 -0.%% - 90.9  257.4 258.4 204,00 206. .7 314
SidDv 0.3 0.4 0.5 0.2 0.58 0.54 0.33 - 5.5 13.5 131 0.0 0.7 1.4 0.0
WICl 0.3 0.4 05 0.2 0.55 0:%0 0.3 - 5.3 12,9 125 0.0 0.7 1.5 0.0

¥~ Datz Corrected Using 'Sisplified Procedure”




SITE: 2
CORRECTED

Ew EPHL  SEL  PHLTm
500 FT. FLYOVER — TARGET
B7 9.5 89.0 94,1
] 93.6 89,0 94,7
i 4.7 BR.S 94,9
fvg. 3.8 B9.2 945
Std Dv 0.4 0.3 0.4
% ¢l 0.7 Qg =7
SO0 FT. FLYDVER -- TARGET
ciy 92,7 883 939
Cit 3.4 88,9 943
Ciz 93,7 8B.& 93.8
Ei3 f3.3 8.1 947
Ci§ 92,5 BB.& 94.1
EIs 93.9 €55 944
fvg. 93,2 88.9 94.2
Sta Dy 0.5 0.4 0.3
0L CL 0.4 0.4 0.3
S00 FT. FLYOVER -- TARGET
bléd 90,9 87.0 90.2
D1y 7.9 87.0 90.8
M8 90.6 068 90.9
Avg. 0.8 BL.9 904
Ste Dv 0.2 0.1 0.4
90X CI 0.3 0.2 0.7

900 FT. FLYDVER -- TARGET IAS 96 TS.

Elf B9.8 B83.%

89.5

Alm

TABLE E1-5

TRBELE HO. K.5-2.4 (REV.1)

IAS 137 KI5,

B0.4
BO.S
80.6
BO
0
a

.

C
el
ol
el

a3 127 KTS.

80.4

IAS 110 K75,

77.7
18.2

77.8

9.3
0.5

Th.4

Avg. B9.8 85.7 89.9 T4.b

8td v -
WLLCT - -

BELL 222 HELICOPTER 0OT/T5C
2/10/84
CORRECTION DATA#
SIDELINE - 150 H. SOUTH JUNE 15,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTIONS (dB) ANGLE (RCTURL) (REFEREHCE)  SPEED{m/sec)
ALPY ALY A2 N3 {Deg) P4 SR EPAR SRR GRHD  REF
=0.28 -0.23 Q.21 1.8 13,8 2049 3177 2121 3IW.9  72.0 705
-1.33 -1.07  0.66  1.00 148.1  1P8.4 356.6 212,01 4015 75,1 205
1,39 1.8 052 2.14 194.9  184.0 439.3 212.1 S01.0 72.0 70.5
-L.00 -0.B3  0.46 1,45 147.6 1931 371.2 212,101 410.5 730 705

0.62 0,52 0,23 0,59 7.4 19,3 42.1 0.0 B&.4 1.8 0.0
1,05 0.8 0,39 0.9 12.8 17.4 104.7 0.0 145.7 3.0 0.0
-2.85 -0.83 Q.32 2,58 95.9  192.0 193.0 2121 213.2 5.3 5.3
=0.04 -0.02 Q.10 2,58 149.6  205.8 406.8 212.1 419.3  45.3 45,3
=0.47 -0.65 0.27 2.44 100,50  195.4 198, 2121 M5B 45,7 45.3
=1.32 -1.77 0,51 2.5} 124.5  183.0 222.2 2.1 257.5 45.8 5.3
-0.91 -0.86 0.35 2.83 9.0 19%0.6 28,1 2121 242.7 5.3 £5.3
=0.06 0,03 Q.05 3.15 104.4 206.6 2132 2,1 219.0  &A8 453
=064 -0.81 027 272 157 1956 2420 212.1 281.2 5.3 &5.0
0,31 0.50 0.17 0.4 20.0 9.2 81,5 0.0 79.4 0.3 0.0
0.42 041 0.14 0.0 16.4 7.5 67.1 0.0 85,3 0.3 0.0
-0.06 -0.18 0.3t 2.33 118.%  202.2 230.2 212.1 1.4 58,6 54,4
=0.17 -0.73 035 2.17 107.4  201.% 211.8 212.1 222.3 59.2 Gb.4
-0.19 -0.18 0.3 2,17 1033  202.9 208.5 212.1 218.0 59.2 Sb.b
=0.14 -0.20 0,33 2.22 109.8  202.4 216.8 212.1 227.2 59.0 56.6
.07 0.03  0.02 009 7.9 0.5 11.7 0.0 12.5 0.3 0.0
0.12 0,00 0.04 0.16 13.2 0.9 19.7 0.0 2.0 0.5 0.0
0.07 -0.07 0.16 2,74 7.8  065.0 2153 2121 222.8  49.% 494
.07 -0.07 Q.14 147.8

#- Datz Corrected Using "Sisplified Frocedure®

.74

215.3

212.1

222.8

49.9

19.4






TABLE E1-11
TRBLE HO. K.5-3.1 (REV.1)

BELL 222 HELICOPTER DOT/1SC
1/31/85
CORRECTION DATAY
S13E: 3 SIDELINE - 150 H. HORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS (dB) AHGLE (RCTUAL) (REFEREMCE)  GPEED(m/sec)
Ev EPHL SEL  FPNLTe Ale ALPY Ay A2 A {Deg) Cha R CPAR SRR GRMD  REF
12 DEGREE APPROACH — TARGET 1AS 45 KT5.
122 878 BRS Y5 Th.b A7 0.3 002 - 1031 19504 J00GR 190.5 1955 2D 234
128 384 B4 885 7.9 020 0.09 013 - B2.A 1912 1913 180 AW0GE 225 D3
1.5 BLS M.b T64 03 0 Gy - 129.0 1915 246,38 10U 24500 225 24l
Avg. B7.9 658 89.9 753 .33 0.2 -0 - 106.6 192.7 212.8 190.5 210.4 22. 23.1
BtdDe Lid 1.5 1.2 13 0.14  0.1% 0.6 - 20.8 .5 29.4 0.0 30.1 9.6 0.0
AL 2.7 24 20 24 0.21 0.25 0.1 - 3l 4.1 498 ¢.0 350.7 .o 0.0
12 DEBREE APPROACH — TARGET 145 55 KIS.
U3 87,6 B81LB BAT A0 .25 0.5 -0.3&6 - 114.7 1912 10,5 AW0.G 209.7 6.1 28.3
3 876 838 87,1 TI.E 0,34 0.8 0.9 - 133.7 192,56 2543 1905 2834 247 JE.D
32 B3 830 B T34 .24 0.2 0D - 73.8 1909 19B.8 190.5 198.3 7.8 26.3
fug. B7.5 835 BALY TR 0.28 0.28 -0.25 - 107.4  191.6 225.2 1%0.5 223.B 26.% 2B.3
v 0.2 0.4 632 0.3 .06 009 0.4 - 0.6 0.9 3.1 0.0 34.8 0.8 4.0
rcl 0.3 0.7 0.4 0.3 L 18 € R 15 5156 1.5 &0.9 0.0 SH.6 1.4 20
12 DEGREE APPROACH -- TRRGET 1AS &3 KIS,
iz Bh.7 831 @B T3A 0.3l 0.5 -0.14 95,4 19,7 192.9 1905 17,7 124 314
34 - 824 867 TI.9 03] 0.2 - 153 192 Mie 190.5 210.7 0 32 334
Vs BeY? 832 87 M. 0.28 0.23 -0.32 117.5 1947 LS 190.0 MA7 M2 334
Avg. 86,8 BLY BF.1 T74.] 8.2y 9.2 0.2 - 109.7  19l.4 2067 190.% 205.7 320 134
StdOv 0.1 0.4 0.5 0.8 0.0 002 0.3 = 1.6 0.3 121 0.0 123 0.7 0.0
WL 4.7 0.8 0.9 L4 c.04 0.03 0.5 - 19.5 0.5 2.4 0.0 0.7 1.2 6D
12 DEGREE APPROACH — TARBET 1AS 75 KTS.
Wi& @72 819 BE.2 752 657 0.5 0.0 - 1201 196.6 227.3 190.5 220.2 37.8 36D
W37 8.6 839 B8RS 75 0.37 0.27 -0.1 - 0.6 192,46 15206 190.0 190.5 A2 340
Wi g7 3 g5 8a.l 753 0.3 035 0ol - 2.6 1532 2093 190,58 2063 360 340
M4 B85 83,5 BR.S  Th4 0.47 0.40 -0.16 - 109.8 193.9 206.1 190.5 202.5 35.2 360
fwg. 87,2 837 BRI T5.G 0.44 039 -0.02 - 108.3  194.1 208.8 190.,5 204.9 a4 3D
Etﬂ w 0.3 0.2 0.2 0. .10 0.11 0D - 12.6 1.8 143 0.0 12.3 1.0 0.0
X Cl 04 0.3 02 0.7 041 53 Q42 - 14.8 2.1 148 0.0 144 1.1 0.0

- Data Corrected Using "Sieplified Procedure®




TABLE E1-12
TABLE HO. K.5-3.2 (REV.1)

BELL 222 HELICOPTER DOT/TSL
1/31/86
CORRECTION DATA®
S17E: 3 SIDELINE - 150 M. WORTH JUKE 14,1983
ACOUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS [dB) AHGLE (ACTUALY (REFERENCE)  SPEED{m/cec)
Ev EFML SEL PMNLT: Alm ALPY ARY A2 NS {Deg) CPh SR CPAR SRR REf
& DEGREE APPROACH -- TARBET 14S 45 KTS,
H7 9i.00 88.0 93.6 RD.D =0.10 -0.2% -0.02 - 134.2 a.4 267.8 1917 2769 225 23
Ha B?.8 840 H7.8 73.8 =0.25 -0.24 0,20 - Ba.8 5.0 185.% 1917 1925 3.6 731
LY 92,0 BR.Y §0.7 7k -0.21 -0.18 0.0 - 128.9 6.3 239.6 191.7 2465 230 23,
Avg. 71.3 82,3 %0.7 ThR =0.22 -0.22 o008 - 116.4 85.6 231.1 1917 238.6 23.0 23.1
Ste Dy 1.3 1.2 29 34 g.0% 003 QA1 - 27.9 0.7 4LA 0.0 42.7 0.6 0.0
il 2.2 2.0 4% 5.2 0.4 005 0.19 - 42.1 1.1 .1 0.0 7.0 1.0 0.0
& DEGREE APPROACH -- TARGET 1AS 55 WIS,
HiD- 9.9 68,4 931 719 =0.87 040 -0.57 - 106.8  1BB.3 196.7 191.7 200.2 24.5 28.3
Hil  %0.7 Be.4 1.8 76.9 0.3 0.8 050 - 1138 185.2 2004 1917 209.5 D4.6 293
B2 90,4 BS.7 921 75.8 0.09 0,08 -0.48 - 103.3 1913 196.6 1917 197.0 25.3 28.3
NI 9L 870 W2 749 -0.22 -0.20 0.6 - 99.2  18G.8 188.2 191.7 1942 IB.6 28.3
Ao,  91.3 BL.Y 1B 74,4 041 041 0,35 - 105.8  1B7.4 1940 191.7 200. 5.8 8.2
Sade 11 12 12 13 9.45 0,14 034 - 4.2 2.8 .8 8.0 4.7 2.0 0.4
LI L3 1.4 14 15 0.17 0.16 0.40 - 1.3 33 A§ %0 7.9 2.3 04
& DEGREE APPROACH — TARGET 1AS 735 KT5.
014 .7 BAT FL4 74T -4 =013 0 - 146 185.5 225.4 181.7 230 TNy 38.6
015 = =, A 2 -0.05 -0.0% - = 120.4  188.1 218.3 191.7 222.4 384 38.b
G146 BR.Y BL.Y RRR b2 -t26 -0.300 0t - 131.6  1BA.3 2464 191.7 2563  JB.4 384
fyg. 903 853 913 770 =017 -0.21 007 - 125.4 6.0 230.0 191.7 237, 8.2 3.6
Std by 8.6 0.6 1.4 10 0,11 bl 0 - b 2.0 146 0.0 17.4 0.3 0.0
XLl 2.6 2.5 23 1.8 0.18 018 0.3F - 9.5 3.3 .7 0.0 2.3 63 0.0
& DEBREE APPROACH — TARGET IAS B3 KIS,
Fi7 88,0 819 B9.6 752 =0.25 0,22 0.0y - 1306 1B4.7 47 19,7 016 415 437
Pi§  BR.Y BAs 914 T4.D 0.02 0.00 -0.25 - 133.1 1893 259.4 191.7 2407 409 437
PiI§ @9 H3? 9.6 759 002 000 -0.03 - 120.5  1B9.0 221.6 191.7 224.8 429 4.7
Avg..  B8.3 B4l R0 TAUD -0.07 -0.07 -0.06 - 125.1 7.7 2319 1917 236.7 42,4 437
St v 06 0.5 0.9 0.9 0.16 043 047 - 1.4 2.4 240 0.0 22, 1.4 0.0
20X L1 1.0 08 1.3 L3 .27 0,21 0.9 - 11.8 4.1 40,5 0.0 38.0 2.3 0.0

#- Dets Correcled Using *Simplified Procedure’




TABLE E1-13
THELE ND. K.5-3.3 (REV.1)

BELL 222 HELICOPTER gﬁ%{?ﬁt
1/886
CORRECTION DATAW
SITEx 3 SIDELINE - 150 M. NORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ARGLE {ACTUAL) (REFERENCE)  SPEED(m/sec)
Ev EPHL  SEL  PHLTR  Alm ALEY AL N2 NS (Deg) P& SR CPAR SRR GRND  REF
& DEGREE APPRORCH -- TARGET 1AS &5 KTS. (ICAD)
L 9.7 85.5 90.8 75.9 =0.03 -0.06 000 - 120.9  189.9 221.3 191.7 223.3  33.2 334
L2 1.6 87.4 90.7 749 011 bds 0.5 - 105.4 192,01 199.3 1917 198.9 347 1.4
L3 91,3 87.0 9i.0 7.9 0.22 -0.26 0.0 - 142.3 1851 302.5 1917 3.3 3.3 334
L4 0.2 836 9.5 749 =013 -0.17 0.2 - 128,7  185.9 239.5 1907 2454 317 134
L5 90.4 B&.4 50.8 78,2 0.1 -0.21 013 - 124.0 1850 2244 1917 2112 137 134
L& W7 BhA 914 780 =0.06 -0.08 000 - 112.4  188.5 203.8 191.7 207.3 33.0 33.4
Bug. 9.7 BA.4 F1D LS =0.09 -0.12 0,08 1223 188.1 231.8  191.7 2364 336 33.4
Sd v 0.7 0.7 0.3 0.5 6.12 0.12 0.07 - 12.9 2.6 3.4 0.0 41.1 0.6 0.D
OZE 0.6 0.6 0.3 0.4 0.10 0,10 005 - 1.4 .2 .9 0.0 33.8 0.5 5.0
TAKEOFF — TARGET 1AS 65 XTS. (ICAD)
] NO TRACKING DATA
K21  B7.4 B83.4 887 74.2 1.87 1.6 -0.81 - 96.2  239.4 240.8 206.0 207,2 325 3.4
K22 823 811 BB 73.b .91 1.3 D86 - 7a.8 2406 2818 2060 207.1 322 134
K23  B8.5 B4.1 89.6 T4.9 2.9% 2.5 -0.82 - 98.9 2647 D268.0 204.0 208.5 334 334
K24 88,0 BB B%.B 750 3.0 L7 L - 9.7 2643 2p4.3 2060 206.0 9.5 3.4
K25 88,3 B4l 901 75.2 144 314 13 - 100.1  276.4 281.0 206.0 209.2 30.6 134
gvg. B2 H3I.7 BR.A 74 .44 LW 4.9 96.4  257.1 259.2 206.0 207.6 3.7 334
Et% v 0.3 0.5 0.6 0.7 0.71 0.8 9.3 .6 6.4 17.4 0.0 1.3 1.4 0.0
WECL 0.5 0.4 0.6 0.7 D88 085 0,35 3.5 15.7 16,6 o0 1.2 1.3 0.0

i- Data Corrected

Using "Simplified Procedure’




TABLE E2-1

ADV. MACH FOR TARGET CONDITIONS ANAL, DATE: 11-Mar-86
BELL 222 TWIN JET
ADV, MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)
SERIES TAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B 137.00 59,00 348,00 39.75 0.8581
C 123,00 59.00 348.00 30.75 D.8349
D 110,00 59.00 348.00 39795 0.8152
TEMPERATURE 77 degrees F (25 degrees C)
SERTES IAS  TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B 137.00 77.00 348,00 39.75 0.8416
C 123,00 77.00 348.00 39.75 0.8208
¥ 110,00 77.00 348.00 39.75 0.B014
TARGET CONDITIONS
SERIES DESCRIPTION
B 500 FT. LFO IAS = 137 KTS,
c 200 FT. LFD IAS = 123 KTS.
D 500 FT. LFO IAS = 110 KT8,

* 348.00 RPM = 100%Z ROTOR SPEED




TABLE E2-2

ACTUAL TEST CONDITIONS

BELL 222 TWIN JET

EVENT

BY

B8

B9

€10
Cl1
C12
C13
Cl4
Cl5
D16
D17
D18

IAS

140,
146,
140.
127.
127.
127.
128,
127.
126.
114,
.00
115.

115

0o
00
0o
00
oo
00
0o
00
0o
0o

0o

TEMP (F)
B85.00
87.00
89.00
89.00
89.00
90.00
90.00
92.00
94,00
95.00
95,00
95.00

ROTOR RPM
348.00
348.00
348.00
348,00
348.00
348.00
3548.00
348,00
348.00
348.00
348.00
348.00

ANAL, DATE:

BLADE DIAM.
SOU7D
39.75
39.75
38.75
39.75
39.75
39,75
39.75
39.75
39.75
39.75
39.75

11-Mar-86

ADVM #
0.8398
0.8471
0.8368
0.8176
0.B176
0.8169
0.8184
0.8154
0.8125
0.7942
0.7956
0.7956




FIGURE E2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 11-Mar-86

BELL 222 TWIN JET

TEST -—- A5 MEAS. PNLTM ——— —— PNLTM 492 FOOT NORM., —
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
BY 454,40 90.70 93.70 92.60 00.34 92,96 02.24
B8 384.00 92.70 96,00 95.00 91.69 03.69 93.99
B9 374.10 92.20 96.00 94.10 91.10 93.45 93.00
C10 393.80 91.20 94.30 92.20 90.28 92.23 91.28
Cl1 451.50 91.50 94.30 91.70 91.12 93,50 891.32
Cl2 392.40 90.10 64,10 91.80 89.17 92.00 90.87
Cl3 343,80 89.50 95.80 93.50 88.13 92.47 92.13
Cl4g 382.80 91.70 94,00 92.20 90.68 91.67 91.18
Cl5 446.60 90.20 03.30 91.30 89.77 92,40 90.87
D16 421.00 B8.70 93.10 87.90 88.03 91.65 87.23
D17 428.60 88.70 93.00 88.80 88.10 01.72 88.20
D18 430.80 88.30 93.20 88.90 87.72 91.96 88.32
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TABLE E2-4

BELL 222 TWIN JET
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398 90.34
B8 0.8471 91.69
B9 0.8368 91.10

C10 0.8176 90.28
Cl1 0.8176 91.12
c12 0.8169 89.17
Cl3 0.8184 88.13
Cl4 0.8154 90.68
Cl5 0.8125 B9.77
D16 0.7942 88.03
D17 0.7956 88.10
D18 0.7956 87.72

LINEAR REGRESSION EQUATION

Y= SILOPE * X +  INTERCEPT
- 65,33 36.28
R 5Q. - 0.646 MEAN X = 0.8173
R = 0.804 S.D. X = 0.0173
STD.ERE = 0.875 MEAN Y = 59.68
CORREL - 0.804 S.D. Y = 1.40
SAMPLE = 12 TOT VAR = 1.97




TABLE E2-5
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 65.33 36,28

R SQ. = 0.646 MEAN X = 0.8173
R = 0.804 S.D. X = 0,0173
SID.ERR = 0.875 MEAN Y = 89.68
CORREL = 0.804 S.D. Y = 1.40
SAMPLE = 12 TOT VAR = 1.97

RN RN RN R AR AR AR AR AR AR RANARARARARARAR

SECOND ORDER EQUATION

Y= A+ Bl X o+ B2 3!
Y= -433.86 + 1213.59 * X 4+ -700.83 *x'
R SQ. = 0.546 MEAN X = 0.8173
R = 0.739 S.D. X = 0.0173
STD.ERR = 0.893 MEAN Y = 89.68
SAMPLE = 12 5.D. ¥ = 1.40
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TABLE E2-6

BELL 222 TWIN JET
CENTER LINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398 92.96
B8 0.8471 93.69
B9 0.8368 03.45

Clo 0.8176 92.23
Cl1 0.8176 93.50
€12 0.8169 92.00
C13 0.8184 92.47
Cl4 0.8154 9l.67
Cl5 0.8125 92.40
D16 0.7942 091.65
D17 0.7936 91.72
D18 0.7956 91.96

LINEAR REGRESSTON EQUATION

R 5Q.

5TD.ERR
CORREL
SAMFLE

SLOPE
35.16

0.654
0.809
0.463
0.809

12

X 4

MEAN X
S.D. X
MEAN Y
o=l ¥
TOT VAR

LI | [ |

INTERCEPT
63.74

0.8173
0.0173
92.47
0.75
0.56
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TABLE E2-7

LINEAR REGRESSION EQUATION

Y = SLOPE:"#.\X +  INTERCEPT
“ 35.16 63.74
RSQ. = . 0.654 MEAN X = 0.8173
R - 0.809 S.D. X = 0.0173
STD.ERR =  0.463 MEAN Y = 92.47
CORREL =  0.809 S.D. Y=  0.75
SAMPLE = 12 TOT VAR =  0.56
COLEEEEEEECC PR EEE R R e EE L EE L R TR
SECOND ORDER EQUATION
T = A + Bl =X+ B2 e
Y=  215.48 + -335.45 * X +  226.20 !
RSQ. =  0.143 MEAN X = 0.8173
R < 0.379 B8.D. X= 0:0173
STD.ERR =  0.483 MEAN Y = 92.47
SAMPLE = 12 S5.0. Y= 0.7







BITE: 3

CORRECTED

TABLE E1-15

TAELE WOL W.5-1.5 {REY.1)

BELL 222 HELICOPTER

CORRECTION DATAY

Ev EPML SEL  PMLTwm

1000 FT. FLYOVER —- TARGET

Al 85.4 B13 852
Az B6.1 821 834
#l 8.1 BZ.2 B4

Ad 86.0 819 845
K3 = 2.4 BL.D
A 8.8 B2.% &858
Hie 86,3 BL.3 BL.4
Bldbv 0.3 0.3 0.5
WELE 9.3 B3 0.4

APPROACH — MWULT1-SEG.1
@21 BB.A 85,7 894
ﬁug. 8B.& 05,2 893
Std v - - =
WELT - - -
RPPROACH —- HULTI-SEG.2

22 BLY B35 870
fvg. B9 81,5 @7.0
Std Dy - = =
ML cl - - -

APFROACH — MULTI-SEG.T
573
H;u, £ - - -

Sid v - - =
Ll - = =

SIDELIHE
CORRECTIONS (4R)

Ala ALEEY ALY N2
188 123 WI5.

72.0 =0.51 -0.50 9.3
72.1 0.51 0.46 0.03
71.8 0.0% 0,06 0.09
72.7 0.47 0.4 -0.03
b .51 0,42 -
1.3 =033 -0.37 0.3
710 0.12  0.0B  D.44

0.4 0.45 043 9.4

0.3 0.37 033 045
76.2 1.2 -LA3 159
76.2 =124 -5 1.8
.0 -1.13 -1.0% 0.3

=143

-1.0%

¥~ Duia Corrected Using "Simplifizd Procedure’

0.34

N3

LIS . S T |

=15 K. HORTH
ACOUSTIC

AHGLE

ileg)

100.7
100.7

DOT/TEC
1/31/84
JUHE 15,1983
TRACKING DATA {Metersz)
(RCTUALY (REFERENCE}  SPEED{m/sec)
EFs SR CPER SRR GRHD  REF
4.7 MEDT  FI5.4 F36N M4BT
46,3 W66 F35.4 TI5.7 £5.3 433
A3 33D 3354 AWBD 44T 4T3
346,37 346.8  F35.4 3359 443 41.3
b4 47.0 1354 1389 E43 433
3.8 B0 J35.4 5.R 0 &SR 413
334.8 340.1  335.4 M09 a4B 433
4.0 13.5 0.0 12.2 0.6 0.0
1.5 1 0.0 10,1 0.5 0.0
162.3 A0 197 1960 435 13.4
7.3 1310 1917 196.0 435 334
1566 149.6 190.% 1929 32,7 73.4
b6 1896 190,85 1939 32,7

MO TRACKING DATA

32,4




TABLE E2-8

BELL 222 TWIN JET

RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 .8398 92.24
BB 0.8471 93.99
B9 0.8368 93.00

C10 0.8176 91,28
C11 0.8176 91.32
Cl2 0.8169 90.87
€13 0.8184 92.13
Cl4 0.8154 91.18
Cl5 0.8125 90.87
D16 0.7942 87.23
D17 0.7956 88,20
D18 0.7956 88.32

LINEAR REGRESSION EQUATION

R sQ.

R
STD.ERR
CORREL
SAMPLE

[ T (R |

SLOPE
110.93

0.896
0.946
0.686
0.946
e

* X +

INTERCEPT
0.22

0.8173
0.0173
90.89
2.02
4.09




TABLE EZ2-9
LINEAR REGRESSION EQUATION

Y = SLOPE * X & INTERCEPT
& 110.93 0.22
R S0. = 0.896 MEAN X = 0.8173
R = 0.946 5.0, = 0.0173
STD.ERR = 0.686 MEAN Y = 90.89
CORREL = 0.946 S5.D, Y = 2,02
SAMPLE = 12 TOT VAR = 4,09
LECEEECEEEEEEE R
SECOND ORDER EQUATION
o= 4 4 Bl =X 4+ B2 -*X'
Y= =1067.23 + 2718.04 * X + -—-1561.73 *x!
R 5Q. = 0.878 MEAN X = 0.8173
R = .937 5.0. X = 0.0173
STD.ERR = 0.498 MEAN Y = G60.89
SAMPLE = 12 5.D. Y = 2.02
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A: 10-Mar-86

TABLE E3-1

SIMMARY ERNL LEVELS (dB)
DATA PROCESSED FER ICAD CERTTFICATION PROCEDURES

HELTCOFTER: BRI, 222 TWIN JET
CFERATION: ICAD TAKHFF

EVENT LEFT CINTER LINE =~ RICHT 3 MIC
NUMEER SIDELINE CENTER SIDELINE, AVERAGE
SITE 2 1 3

K20 NA NA NA 0.00
K21 89.10 90.20 87.40 85.90
K22 89.40 90.80 87.30 85.17
K23 89.80 90.90 88.50 89.73
K24 89,10 90.60 88.00 89.23
K25 89.10 91.60 88,40 89.70
AVERAGE 89.30 90.82 87.92 89,35
STD. DEV. 0.31 0.51 0.55 0.36
90% C.I. 0.29 0.49 0.53 0.34




Ar 10-Mar-56

TABLE E3=2

SIMURY ERNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION PROCEDURES

HELIOOPTER: BELL 227 TWIN JET
OPERATICN: ICAO IFD

EVENT LEFT (INTER LINE  RIGHT 3 MIC
NUMBER SIDELINE CENTER STDELINE AVERACE
SITE 2/3 1 3/2

Cl0 90,40 01.30 02.30 91.33
Cl1 90.10 92.40 93,00 01.83
C12 01.40 92.40 92,90 092.23
€13 89.70 91.10 03.00 01.27
Cla 90.80 90.90 92.10 01.27
€15 60.80 91.40 83.50 01.50
AVERAGE 90.53 91.58 92.80 01.64
STD. DEV. 0.60 0.66 0.51 0.41
90% C.I. 0.49 0.54 0.42 0.3




A: 10-Mar-56

TABLE E3-3

SIMMARY EINL TEVELS (dB)
DATA PROCESSFD PFR ICAO CERTIFICATION PROCEDURES

HELICOPTER: BELL 222 TWIN JET
UPERATION: ICAQ APPROACH

EVENT LT  (ENIRR LINE  RIGHT 3 MIC
NRBER | SIDFLINE | CINTER | SIDELINE || AVERACE
STTE 3 1

L1 89.80 97.00 %.20 93.67
[2 91.60 9.40 93,50 %, 50
L3 91.30 98.10 92.00 93.80
L4 90.20 97.60 93.30 93.70
L5 90,40 97,60 92.60 93.53
L6 50.70 98,80 63,20 9.23
AVERAGE 90,67 97.92 93.13 93.91
SID. DEV.  0.68 0.65 0.76 0.38
IRCI. 0.5 0.53 0.62 0.31




APPENDIX F (F1-F3)
'BOEING VERTOL 234/CH-47D




TABLE F1-1

THELE ND. J.7-1.1
BOEING VERTOL CH-A7D HELICOPTER (CHINODOK) DOT/TSC
2/13/84
CORRECTION DATA®
SITE: 1 CERTERLINE - CENTER JuLy 12,1983
ACDUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS {dR) i RKGLE (ACTUAL} {REFERENCE)  SPEED(m/cer)

Ev EPHL  SEL  PHLTe Ala AR ALY A2 NG (Deg) CPA SR CPAR SRR GRND  REF
TRKEDFF -- TARGET 1AS 85 KT8.
47 9.7 92,7 10131 87,2 10.82  9.99 -1.14 - 66,3  222,5 242.9 BA.9 92,7 437 437
JA7 95,7 92,1 1015 B7.4 §.66 B.98 -3.09 70,3 202,3 4.6 BAY 901 411 437
51 97.6 92,7 101.4  B7.1 B.72  B.10 -2.44 63.7  1B4.7 2024 849 93.0 42,7 4%.7
ﬁvg. 7.4 92.5 10i.4 97.2 7.73 9.02 -2.%% - 67.6  203.2 220.0 B4 91 42,5 437
sid Dv 0. 0.3 0.1 0.2 1.5 0,95 028 - 2.5 18.9  20.B 0.0 1.4 1.3 0.0
PICI 0.8 0.6 0.2 0.3 L7759 04 - 4.3 L} -5 | 0.0 2.7 2.2 0.0
TRKEQFF — TARGET IAS 70 KTS. (MILITARY)
L53 - H.2 995 B5.1 207 .02 - i 73.6 1030 107.4 B49 8RS 340 b0
L3 97.5 92.2 100.3 85.5 2.4% LS50 -0.5%9 - 117.2 107.6 121.1 84.9 95.5 37.6 3b.0
L35 964 915 98.8 85.1 2.02 1.BY 058 - 74.8 1004 105.1 B4R 8B.0 A0 36D
g:g. 97.0 %6 99.5 852 2.2 1 0. - 8.5  104,0 111.2  BA9  90.7 385 3h.0

v 0.6 05 0.8 0.2 0.3 012 0L - 24,9 L2 b6 0.0 4.2 0.5 0.0
POICI 2.8 0.8 1.3 0.4 0.5% 0,54 003 - 41.% .4 145 0.0 74 1.5 0.b
KPPROACH -- TARGET 145 100 KTS.
K46 102.0 97.5 106.5 92.0 1.4Y 131 -1.5¢ = 121,5  137.0 180.6 119.8 140.5 9.6 51.4
Kag 101,37  §7.1 WL 9L5 1.68 L33 0.8 - 109.0  140.7 148.8 119.8 124.7 45,3 51.4
Kb L0l 97.4 1064 9200 Léb 1.4 078 - 1144 135.4 153.0 119.8 131.6 48.9 G514
K52 101.8 97.6 106.6 92,1 1.2 108 0.3 - 1161 1337 148.8 119.8 1334 51,4 514
fvg. 1017 97.4 104,13 91,9 LA 1.34 -0.90 115.2 1377 152.8 119.8 1331 466  S1.4
Sta v 0.3 0.2 0.4 0.3 .21 0.20 .51 S.1 31 55 0.0 5.7 %1 00
$0ICl 0.4 02 05 0.3 0.25 0.23 0.0 - b.0 3 45 0.0 &7 4.0 0.0
AFFROACH -- TARGET IAS 70 KTS. (NMILITARY)
136 104,8 100.8 104,86 93.8 .60 1.40 0.08 - 108.4  138.1 1456 1185 1249 4.1 350
137 103.2 99.1 105.1 90.9 1.48 1,327 0.14 - 128.4 1357 173,27 118.5 151.3 411 340
138 104.7 100.3 107.% 933 L. 156 0.7 - 135.8  139.1 199.5 118.5 170.0 34.5 3.0
139 104,27 1000 1050 91.4 L3 LI 907 - 136.2 1361 196.5 1185 1711 40.6 3.0
Avg. 104.2 100.0 106.4 92.4 .56 L1.41 -0.10 122.2  137.3 178.7 118.5 154.3  39.4 3.0
std v 0.7 0.7 1.2 1.4 p.0% 0,11 040 - 13.0 Lo 25.0 0.0 2.4 3.3 04
WL 0. 0% LA L 0,10 0,13 (.48 15.3 1.y B85 0.0 255 3.6 0.0

#- Data Corrected Using "Siaplified Procedurs”




TABLE F1-2
THELE NO. J.7-1.2

EDEING VERTOL CH-47D HELICOPTER (CHIHDOK) DOT/T5C
2/13/86
CORRECTION DATA®
SITE: 1 CENTERLINE - CEWTER JULY 12,1583
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (am) PNGLE (ACTUALY (REFERENCE)  SPEED{m/sec)
Ev EPHL  SEL  PHLTe Alw ALY AU A2 AT {Deq) CPA SR CPAR SRR GRND  REF
G00 FT. FLYOVER — TARGET IAS 135 KTS.
Cli 92,0 #7.5 95.2 B80.5 0.21 0.2 -0.0% - 1163 154.2 172.0 150.0 167.4 674 49.4
€12 95.4 90.7 99.2 840 0.88 0.4 -0.24 1.77 125.4  181.6 198.3 150.0 1840 &%.4  49.4
B3 931 B84 849 BD.D -0.23 -0.26 O0.08 - 117.5  146.2 164.% 150.0 189.1 694 49.4
4 9.3 895 97.6 8.5 0.37 0.31 -0.100 1.1 110.4  154.4 1647 150.0 16000 49.4 494
hvg, 917 890 94,7 BEL.E 0.31  0.26 -0.0% 1.2% 117, 1541 175.0  150.0 170.1 69.4  49.4
Std v 1.4 1.4 2.0 1.8 0.45 0.41 0,13 0.03 b.2 6.3 159 0.0 10.1 0.0 0.0
JOEL L7 Lah kA 2GR 0.54 0.48 0,15 0.13 7.3 7.4 18.7 0.0 11.8 0.0 0.0
500 FT. FLYDVER —— TARGET IAS3 135 KT5. (ICAQ)
hl 2.1 B7.4 964 BO.B 0.65 0.56 =0.1% 0.22 115,7  158.% 176.4 150.0 166.5 694 69.4
A2 §3.1  B8B.0 964 811 0.7 0.77 -0.42 (.84 102.8  162.4 1bd.e  190.0 153.8  &6.7 494
a3 93.9 B88.7 954 B0.1 0L 0537 -0.12) 17 1214  155.8 182.6 I50.0 1757 634 49.4
B4 93.1 BB.0 95.% 80.1 0.31 036 -0.43 - 121.4  156.3 183.0 150.0 175.6  67.4 474
RS 926 B3 L0 TS 0.6 0,86 -0.22 0.33 5.4 160.3 1774 150.0 1860  49.4  49.4
Ab 2.8 BLY % MR8 a7 1.4 =045 - 127.9  172.4 21B.5 150.0 190.2 469.4 4&9.4
Avg. 93.0 B9 957 (8.2 0.68 0.6 -0.25 0.5% 117.4 1610 184.1  130.0 171.3 &69.0  469.4
td v 0.6 0.5 0.6 0.4 0.41 0,38 0.15 0.43 8.3 6.1 17.9 0.0 2.2 1.1 00
WEll 05 o4 05 0.5 0,35 032 0,12 0.50 1.0 3.0 14.7 0.0 10.1 0.9 0.0
500 FT. FLYOVER -- TARGET IAS 135 KTE. (MILITARY)
B7 939 BES 97.0 BO.T -0.25% -0.2% -0.0B - 978 145,3 147.7 150.0 151.4  G6Y  49.4
B8 93.% W0.0 9.0 8.7 .70 D64 022 - 115.4  160.6 177.7 1500 166.0  89.4 &9.4
BY 95.3 BR.6 100,72 @42 0.12 0.18 -0.07 - 10,5 153.0 1834 150.0 18001 69,4 49.4
BI0 94,6 871§D Bl 0.26 035 .04 - 136.2 155.4 2246 1500 216.8 720 &9.4
fvg. 4.9 BY.3 983 B2 .21 0.2 -bg - 1150 153,97 178.4  130.0 173.6  &9.4  49.4
ste v 0.9 0.6 1.5 1.5 0.3y 0.3 011 - 15.0 5.7 3.2 0.0 29.4 1 0.0
J0ZC1I LO 0.7 1.8 1B O.46 0.4 043 - 18.8 7.0 3.0 0.0 345 255 0O
S00 FT. FLYOVER — TARGET 1AS 120 W75.
pDiZ  37l.% BRI 944 BD.G -0.4% -0.38 0,43 1,29 B0 134,00 1445 150.0 150.6  61.7 6.7
Dré B3Il BB 9.3 E0.1 0.21 0.1l D.i6  0.94 go.o  150.7 183.0 150.0 182.1 84,3 6.7
017 90,5 B&1 923 78.3 -0.0%  0.10 -0.04 - 178.1  150.4 191.2 150.0 190.6 417 1.7
Di8  92.8 88,3 949 B0 =0.07 -0.08 0.04 1,33 103.1  148.1 152.1 150.0 154.0 &8l.7 &1.7
DIy Y3 B2 A0 M.D -0.64 -0.41 040 1.3 120.4 M2 185.% 1500 1738 617 617
fvg. 91,9 87,5 942 T79.B -0.20 -0.13 0.0% 1.22 98.4  147.3 1873 150.0 170.2 2.2 41,7
Stdipe 1,1 08 1.2 1. 0.3 0.2 0.0 0.19 9.2 3.6 19,8 0.0 17.4 1.1 0.8
JXET L0 0. Ll 0.9 0,32 0.24 007 0.2 27.8 3.4 189 0.0 1.8 1.1 0.0

- Data Corrected Using "Simplified Procedure’




TABLE F1-3

TAELE MD. J.7-1.3

BOEING VERTOL CH-A7D HELICOPTER (CHINDOK)

DOT/T5C
2/13/86

CORRECTION DATA®
CENTERLINE - CEWTER

JULY 12,1983
TRACKING DATA {Meters)

[ACTUAL)

1

SITE:

ACOUSTIC
ANBLE (REFERENCE)  SPEED{m/zec)

CORRECTIONS (dB)

ALPY AR

CORRECTED

EPHL SEL  PNLTa

REF

N3 (Deg) CPA SR EPAR SRR GRND

FAY

Alm

Ey

300 FT. FLYOVER — TARGET I1AS 105 KTS.

2=2e2e9
- W e
b S e
22eTay

e
AERRESS

o e L e Bt

------

ReTEaR
......
STETPT
GamBsrk
e gy
J._n__-u._.ﬂ._-....ﬂ__
ARRA%E
_-ﬂ..ﬂ.:_ﬂ”ﬂ..l...__ﬂ.

- ®

R T

------

=T =T =]
)

FLYQUER -- TARGET IAS 135 KI5,

1000 FT.

£9.4

69.4
89.4
67.9  49.4

69.4

49.4
67.4

g
0
o7
&

{1CAD}

TAKEQOFF —— TARGET 1AS 835 KTS.

......
......
o e Rine
(T ]
etad g ]

llllll

------

[ =8 =]

L
[l =1
-

= e
n
] o

Eﬂv_....ﬂ_
ek

[+ R =]
s 5w
- e

(=t
..H"....."
W..-'.._.l

b =
" 8w

=
L

o CH g
"

Do

-0.43
0.52
0.61

1.7
.76
1.45

(1CAD}

APPRDACH — TARGET 1AS 85 I8,

------

3 1633
3 1447
3 168.7
3 138.9
3 140.3

------

119
119
119
119
119
119

rrrrr

------

------

------

rrrrrr

......
7 3 e =0 7
He2s8sS

------

¥~ Datz Corrected Using 'Simplified Procedure’




TABLE NO. J.7-2.%1

BOEIHG VERTOL CH-47D HELICOPTER {CHINDOK)
CORRECTION DATA®

- 150 M. GOUTH

RCOUSTIC

ANGLE

JULY 12,1983
TRACKING DATA (Neters)

SITE: 2
CORRECTED CORRECTIONS (dR)
Ev EPHL SEL PMLTs Alwm ALEPY ALiaY A2

TAKEDFF — TARGET 1AS B3 KTS.

M7 950 89.6 980 8Ll 4.95
M9 94,3 8.9 95.8 80.0 A.59
Bl 934 8.6 95.0 79.4 3.30
fvg. 942 9.0 95.6 802 4.28
StdDv 0.8 0.5 0.5 0.9 0.87
%Ll 1.3 0.8 0.9 1.5 1,46
TAKEDFF — TARGET 185 70 KIS, (KILITARY)
153 93.2 68.3 4.4 8.9 1.17
54 936 88,7 947 78.8 1.33
155 93.9 88.6 947 78.8 1.22
fvg. 93.6 BB 946 78.8 1.24
Stdv 0.3 0.2 0.2 0.0 0.08
9rCl 0.6 0.3 03 0.1 0.14
APPROACH - TARGET 145 100 KTS.

K46 95.6 90.9 984 822 1.63
¥AB  936.6 913 99.0 83.6 2,09
kS0 9704 921 99.6 BALD 2,16
K52 97.0 917 9%.6  83.2 2,04
g, 96,4 915 991 83,3 1.98
S bv 0.8 0.5 0.6 0.8 0,24
LCI 0.9 0.6 07 0.5 0.28
APPROACH — TARGET 1AS 70 KI5, (MILITARY)
136 97.6 93.3 99.2 BA.6 0.87
137 9.2 9.9 957 B0.b 0,84
138 98.8 93.5 1003 84.4 0.93
139 9.7 945 100.1 837 0.83
g, 98,1 933 98.9 B34 0.87
Stddv 1.5 1.0 2.1 1.9 0.04
NICl 1.8 12 25 2.2 0.05

¥~ Data Corrected Using "Siaplified Procedure’
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TABLE Fl-5
TABLE ND, J.7-2.2

BOEING VERTOL CH-470 HELICOPTER ¢CHINDDK) DOT/TSE
2413786
CORRECTION DATA®
SITE: 2 SIDELINE - 150 K, SDUTH JULY 12,1983
ACOUSTIC  TRACKING DATA (Meters)

CURRECTED CORRECTIONS (dR) AHGLE (ACTUALY (REFERENCE)  SPEED(m/sec)
Ev EFNL  SEL  PMLTs  ALm AR AL A2 A3 {Deg) CPA  BR CPFAR SRR BRHD  REF
300 FT. FLYOVER -~ TARGET 1AS 135 KTS.
1 90,5 855 9.1 175 0.26 0.18 -0.04 - 1254 AL 2631 N2 280.1 694 &9.4
(12 54,1 B%.1 9.3 @2.1 0.47 0.4l -0.12 0.B} 104.5  219.9 227.1 2120 219.1  49.4 49.4
€13 9.7 8.0 9.9 7.6 .41 =021 6,05 - 114.4 08,9 229.3 2.1 2329 £9.4  49.4
Ci4 9.5 B3.0 93.0 79.9 017 0.5 -0.04 (.84 1094 Z14.7 227.6 210.1 2.9 69.4  49.4
ﬁv%. 93.0 B M.b 793 0.20 .13 -0.04 0.82 13,4 4.5 2368 2.1 2342 69.4 694
Btd v 1.7 1.7 2.0 2.2 0.24  0.25 0.07 0.02 2.9 4.5 17.5 0.0 18,2 0.0 0.0
WECl 2.0 2.0 24 24 0,28 0.30 0.08 0.09 10.5 3 .6 0.0 21.4 0.0 0.0
500 FT. FLYOVER -- TARGET 18S 135 KTS. (ICAD)
#l 91.8 B7.1 95.1 78,5 0.45 0,31 -0.0% .25 143,4  21B.0 365.2 212.1 355.4  69.4  49.4
h2 92.6 87.0 M.1 783 0.65 0.46 -0.29 0.4 139.8  220.5 341.6 212.1 328.6 849 49,4
#3 93.5 BB.3 S48 78,7 0.0 0,27 -0,05 1.3 145,757 3643 2121 F0B.3 694 49.4
A §2.8 B&.7 91§ 7B.2 .44 0,20 -0.08 - 139.4  216.1 332,2 2.1 328.2  69.4  &9.4
L] 91.0 BA.Y 95.1 77.B 0.55 0,30 -0.10 0.37 1412 218.9 J49.6 212,01 3387 494  49.4
A6 52.4 B7.0 93y 78.3 0.92 .87 -0.3 - 140.1  227.% 355.0 2.1 TS 694 49.4
wvg., 92,9 B7.1 944 78.3 0.52 0.40 -0.14 (.59 141, 24%.0 3013 N1 TINE 49,0 49.4
Sid v 0.4 0.4 0.6 0.3 0.27 0,24 0.10 0,50 1.9 4.5 149 0.0 14,0 1.1 0.0
WLl 03 9.5 0.5 0.3 0.22 0,20 0,08 0,59 LS 37 0.4 0.0 11.5 0.9 0.0
900 FT. FLYOVER -- TARGET 1AS 135 KTS. (MILITARY)
B7 yo.9 B3 %54 T7B.% Q.06 -0.0% -0.12 - 141.4  209.0 3148 2121 TI9.9 44,9 9.4
Eg 94,1 87.8 %84 7.9 .30 036 011 - 143,27 219.3 3681 MDY O I54T 59.4 494
BY v4.1  B7.9 97.0 BO.5 0.1 0.07 -0.02 - 1003 213.7 N7 T4 5.4 49.4 9.4
Bl 3.4 87.8 95.2 78.9 0,37 2,20 0,11 - 143.0  215.4 357.9 212.1 352.4 72,0 &9.4
Avg. 916 B7.7 960 9.5 0,24 0,13 -0.03 - 132.0 4.3 9.0 212,41 3155 694 69.4
BtdDv 0.4 0.3 0.8 0.8 .25 0,19 1 - M.l 4.2 49.1 0.0 Bh.% 21 0.0
WECl 87 63 1 L0 0iay A 0y - 24.8 5.0 813 0.0 78.7 2.5 0D
500 FT. FLYOVER -- TARGET 1AS 120 ¥TS.
S 917 BL.B 918 TR -0.13 -0.18 0.07 1.4é 119.3  207.4 237.8 212,01 MIT A7 8.7
Did .4 87,1 9.6 774 D46 0.10 0.18  0.40 132.4  212.1 7.0 7121 287.0 84.3 AL.7
017 89.8 B4 910 Tl 0.6 0,06 Q.00 - 12,2  211. 250.4 A1 0.7 Bl L7
i s B7.A 932 78S 0.05 0,00 0.03 0.B4 113.3  210,2 232.5 2121 73,4 417 417
oy = B WY M2 -0.08 b6 - 1.50 122.8  206.B 2460 212,01 2524 817 6L.7
Avg., %l.1 B&T %23 7.8 0.01 -0.04 0.07 1.10 1224 208.7 250.7' 212.1 I53.6 42.2 41.7
stébv 0.9 1.0 1.0 0.9 .43 0,13 0.0B 0.45 4.3 2.5 2.4 0.0 20.0 1.1 0.0
WIC L1 L0 0.9 0.8 0.13 0,12 0,09 0.5 4.0 24 204 0.0 1%.0 L.l 0.0

#- Date Corrected Using "Simplified Procedure’
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- Data Corrected Using "Sieplified Frocedure!

BOEING VERTOL CH-47D HELICOFTER (CHINDOK)
CORRECTION DATA®

TABLE Fl-§
TABLE N0, J.7-2.3
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TARLE Fl=-7

TABLE WD, J.7-3.1
BOEING VERTOL CH-47D HELICOPTER (CHIMDDN) DoT/TSC
2/13/84
CORRECTION DATA®
BITE: 3 SIDELINE - 150 M. NORTH JULY 12,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) {REFERENCE}  SPEED{m/sec)
Ev EPHL  SEL  PHLTe Alw ALY ALy N2 A {Deg) CPh  ER CPAR SRR GRMD  REF
TAKEDFF - TARGET 1AS 85 KTS.
7 - B7.8 933 80.1 2.0 444 - & 858 270.8 295.9 1914 20%.9 43,7 437
M7 1 87 s BLG 3.8 334 -1.1%9 - 80.4 2042 D57.8 1914 1M1 411 437
ol 6.7 %0.1 9B.20 B2 39 543 -0.B4 - 157.1  240.2 817.27 1914 491y 42,7 457
5 4.9 B84 954 BOLY .43 4,30 -1.01 - 101.1  255.1 390.6 1914 298.7 425 437
St Dy 2.6 1.3 ZE 1. 1.8 105 0.25 - 49.0 153 197.2 0.0 167.5 1.3 L.
#LCl 118 22' A3 1.8 3.0 L.78 .1 - 827 23.8 332.4 0.0 282.4 22 00
TAKEDFF -~ TARGET 1AS 70 KTS. (MILITARY)
LS 92,5 87,1 W7 794 .12 0.9% 0.1 - 3.6  183.7 M3,7 1724 1912 36D FhLD
L5 92,7 874 945 748 L4 L.y o017 - 11,1 1843 199.7 1724 1847 T2 D
L55 92,9 B7.6 W2 93 0.85 0.5 -0.1% - 125.1 18,7 MR 1724 206 360 Th.0
fvg, 92,7 Bi4 945 793 .04 090 -0.14 - 117,3  184.2 208.7 172.4 195.5 38.5 3b.D
Stdv 0.2 0.2 0.2 0.4 t.18 0.3 0.08 - 7.4 1.9 1204 0.0 135 0.5 0.p
%L Cl 0.4 0.4 0.4 0.7 .27 0.3 0.3 - 12.0 3.2 .3 0.0 2.7 LS 0o
APPROACH -- TARGET 1AS 100 KT5.
Kdd  98.2 93.4 192.4 487.8 1,00 173 -L.88  - 127.6 2044 257.% 1727 ALY 1946 Sl
¥AR 7.5 93.2 10140 854 224 192 L% = 1206 206.9 2M0.5 172.7 200.4 463 514
K0 97,7 93.5 100.6 84.7 2.3 1.88 -0.B0 - 5.0 2080 2915 172.7 7444 48,9 51.4
K52 98.3 94.1 100.8 BAS 202 1.68 451 - 125.1 202.1 247.2 172,72 1.2 514 514
ﬁ%%. 97.9 93,5 101.3 BB .12 LBl -1.01 - 1271 Ay 259.% 172,70 QMRS d6d Gl
Stdlv 0.3 0.3 0.8 0.8 0.1 @12 4.5 - 8.0 221 LT 0.0 18.& w1l 4
X Cl 0.4 0.4 10 0.8 0.22 0.14 0.9 7.1 205 M3 0.0 219 6.0 DD
APPROACH — TRRGET TAS 70 KTS. (MILITARY)
136 100.5 %o.7 102.7 880 092 981 033 - 125,13  206.2 252.4 1912 2D 41.1 A0
137 100.7 96.4 102.4 829 0.9 07y 03 - 137.4  204.5 2.1 1M.2 282.4 411 J.0
138 100, l ¥a.7 1027 Bl.4 0.%8 0.83 -0.45 - 1.1 2068 270.4 191,27 I50.0 145 3h.D
139 94,5 100.B B850 0.9% 0.77 = 134,58 204.8° 280.6 191.2 289.3 408 Js.0
Hu% 100.5 95,4 102,2 87.2 0.5 0.80 0.08 1319 205,46 278.4 1912 2990 9.4 3.0
v 0.3 0.8 0.9 1.4 0.4 003 0.4 - 5.3 1.1 2. 0.0 21.2 3.3 0D
yr-Cl 0.5 TeF  LL o 17 0.0% 003 0.77 b.d 1.3 254 0.0 25.0 3.8 0.0

#- Data Corrected Using *Sieplified Procedure®




TABLE F1-8
TABLE WO, J,7-3.2

BOETHG VERTOL CH-47D HELICOPTER (CHINODK) DOT/TSC
2/13/84
CORRECTION DATA
SITE: 3 SIDELINE - 150 ¥, NORTH JULY 12,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dR) ANGLE (ACTUAL)  (REFERENCE)  SPEED{a/sec)
Ev  EPNL SEL PHLTa ALs AP ALE) N2 N3 (Deg) CPA SR CPAR SRR GRND  FREF
=00 FT. FLYOVER — THRGET IAS 135 KTS.
11 9.3 BA.7 945 79.4 0.3 0.22 -0.06 - 17,6 2159 2437 201 2394 894 49.4
C12  92.8 88.2 95.7 BO.4 0,56 0,48 -0.14 1,44 1209 2203 257.9 212.1 47.2 4904 494
13 917 B85.8 94.1 79.0 -0.02 -0.04 0,03 - 1051  210.3 27.8 2121 2198 £9.4  49.4
Cl4 936 B89.8 95.9 81.1 0,30 0.24 -0.06 1.48  109.1 &1 MR 2021 2.6 9.4 49.4
g, 923 877 954 80.0 0.28  0.22 -0.06 1.4 113.2 2159 237.0 2124 2327 69.4  69.4
Sld v 1.0 1.0 0.9 1.0 0,24 0.21  0.07 0.0 73 A5 15 0.0 128 0.0 0.0
T e R TR VT 0.28 0.25 0.08 0.13 g.6 5.3 204 0.0 15.0 0.0 00
500 FT. FLYQVER —- TARGET 1AS 135 KTS. (1CAD)
A 913 B&A 933 B3 0.43  0.35 -0.11 0.4 1045 219.4 2266 221 291 9.4 69.4
A2 §3.4 880 95.0 79.7 0,58 0.50 -0.31 0.73  114.0  220.9 2463 2121 235.9 440 49.4
A3 93.6 88.8 947 79.8 0.37 0.32 -0.08 0.75 148,56 2171 4177 2.1 AD7.T  69.4 49.4
M 926 87.3 939 781 0.30 0.26 -0.08 - 117.5  217.5 245.2 712.1 239.2 69.4 9.4
A 9.2 B0 932 784 0.45 0.4 -0.12 0.21  108.9  220.4 2329 2171 2247  69.4 69.4
A 9.1 B7.0 93 7.9 102 0.81 -0.75 - 119.9  229.3 268.5 212.1 244.6 49.4 9.4
fvn.  92.5 87.4 939 78.7 0,53 0.44 -0.16 0.4  119.2  20.9 272.2 2124 2818 9.0 49.4
Stadv 0.8 0.8 0.3 0.8 0.2 0.20 0.0 0.33 155 TR 79 T TRL 4L 00
PLCl 0.7 0.7 0.7 0.7 0,24 .16 0.0 0.39 2.8 37 5.4 0.0 9.3 0.9 0.0
500 FT. FLYOVER -- TARGET 1AS 135 KTS. (NILITARY)
B7 9.0 87.2 943 789 0.00 -0.07 -0.14 - 109.0  210.3 222.5 2121 224.4 869 49.4
BS  §5.9 90.1 98.1 Bi.4 0.45 0.38 -0.13 - (1300 220.6 239.9 212.1 230.6  69.4 9.4
B9 941 B88.1 97.4 BiA 0.23 0.5 005 - 1049 2151 2.4 2121 9.5  49.4  &9.4
BIO 944 89.1 95.4 B0.3 0.40 0.25 0.09 - 1185 216.8 2467 2121 241.4 72.0 9.3
fvg.  94.1 BB.A 943 BOLS 0.2 0.8 .08 - 1i1.4 2957 T2.Y M7 0.0 894 £9.4
Sl Dy 1.6 12 18 10 0,20 0.9 0.1 - 58 A3 12.3 0.0 9.4 2.1 0.0
WEET L5 ey G 0.24 0.2 0.43 LR 500 445 el mg 2B 00
500 FT. FLYQVER -- TARGET 1AS 120 KTS.
D5 89.8 B5.4 9.9 77.4 -0.08 -0.13 0.05 0.2  103.4 208.7 2147 2.0 283 6.7 bLL7
DI§  92.3 B7.6 93.6 79.2 0,21 0.15  0.16 1.0 99.5  213.5 214.4 212.1 NS0 M43 417
D7 9.6 85.5 91.7 76.9 0.25 0.8 -0.02 - 115.0 2182 75.2 A7 7.0 617 617
DIB 9.6 §7.2 93.9 78.B 0.12 0.07 0.01 1,50 1075 2116 221.9 2121 222.4 417 617
B9 9i.t 849 941 79.3 0,03 -0.11 0.04 .28 1118 2081 2.0 224 1WA 417 64T
fvg. 0.9 866 931 78.3 0.00 0.03 005 1.7 M07.5 A0 2225 2121 26 2.2 ALT
SdDy 1.4 1.0 L4 1 9,45 0.4 0.07 0.9 Mnoe B TS e T SRR o
9% Cl 1.1 0.9 b 1.0 0.18 0,14 0,07  0.34 5.9 7.4 7.0 0.0 7.3 1 0.

i- Datz Corrected Using "Simplified Procedure’
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TABLE ND, J.7-3.3
BOEING VERTOL CH-47D HELICOPTER (CHINODW)
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TABLE F2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE:

BOEING VERTOL 234/CH 47-D
ADV. MACH SERTES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RFM BLADE DIAM.

A 135,00 59.00 225.00 60.00
C 135.00 59.00 225,00 60.00
D 120.00 39.00 225,00 60.00
E 105.00 59.00 225,00 60.00

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

A 135.00 77.00 225.00 60.00
c 135.00 77.00 225.00 60.00
D 120.00 77.00 225.00 60.00
E 105.00 77.00 225.00 60.00

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 135 KTS.
C 500 FT. LFO IAS = 135 KTS.
D 500 FT. LFO TAS = 120 KTS.
E 500 FT. LFO IAS = 105 KTS.

* 225.00 RPM = 100% ROTOR SPEED

11-Mar-86

ADVM #
0.8374
0.8374
0.8147
0.7920

ALVM #
0.8233
0.8233
0.8010
0.7786




FIGURE F2-2

ACTUAL TEST CONDITIONS

BOEING VERTOL 234/CH 47-D

EVENT

Al

A2

A3

A4

AS

AB

Cl1
C12
Cl13
Cl4
D15
D16
D17
D18
D19
E20
E21
E22
E23
E24
E25

TAS
135.00
130.00
135.00

NA
135.00
NA

NA
135.00
NA
135,00
120.00
125.00
NA
120.00
120,00
110.00
105.00
NA
100.00
105,00
98.00

TEMP (F)
73.00
75.00
75.00
75,00
76.00
76.00
78.00
78,00
78.00
79.00
79.00
79.00
79.00
80.00
80.00
BOD.0OD
80.00
81.00
81.00
81.00
86.00

ANAL. DATE:

ROTOR RPM BLADE DIAM,

227.
227,
220,
220,
227.
227.
220,
220.
220.
220.
220.
220,
220,
220.
220,
220.
420.
220.
220,
220,

25
25
30
50
25
23
50
50
50
30
50
50
50
50
50
50
a0
50
50
50

220.50

60.00
60.00
60.00
60.00
60.00
60.00
60.00
60,00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60,00

11-Mar-84&

ADVM #
0.8326
0.8236
0.8123

NA
0.8303
NA
NA
0.8101
NA
0.8093
0.7870
0.7945
NA
0.7863
0.7863
0.7715
0.7641
NA
0.7559
0.7634
0.7495




TABLE F2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 11-Mar-86

BOEING VERTOL 234/CH 47-D

TEST —==~ AS MEAS, PNLTM —— —— PNLTM 492 FOOT NORM. —
EVENT ALT LEFT CENTER RICGHT LEFT CENTER RIGHT
Al 525.50 92.70 95.60 94.40 93.10 96.37 94.80
A2 536.80 93.00 85.00 93.70 93.53 96.01 94.23
A3 515.20 93.50 93.90 93.10 93.77 94 .44 93.37
AL 516.90 893.40 95,20 93.60 93.69 5.77 93.89
A5 330.00 02.50 94.00 94.10 92,95 94,87 94.55
A 569.50 93.00 04.10 92.10 93.91 05.80 93.01
Cll 509.890 94.20 94.90 92.80 94.41 05.32 93.01
12 534.30 96.10 97.00 93.70 86.60 97.96 94,20
C13 483.70 94.20 95,10 93.10 94,10 94,90 93.00
C14 510,70 93.90 95.90 94,10 94.12 96.33 04,32
D15 476.40 91.20 93.60 91.30 91.02 93.22 91.12
D16 498.60 90.90 94.10 92.30 00.98 04.26 92.38
D17 497.60 91.50 92.40 90.90 91.57 92.53 90.97
D18 490.00 92.30 093.70 92.30 92.28 93.65 92.28
D19 473.70 92.90 93.30 91.80 92.68 92.86 91.58
E20 418.40 NA NA NA NA NA NA
E21 507.30 92.30 92.60 90.30 02.48 92.96 90.48
E22 526.40 50.60 91.70 90.60 91.01 92.49 91.01
E23 524,40 91.60 91.80 890.60 91.98 92,64 90.98
E24 545.20 89,80 92,30 91.40 90.43 03.50 92.03
E25 522.20 91.80 92.10 890.20 92.16 92.79 90.56
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TABLE F2-4

BOEING VERTOL 234/CH 47-D
LEFT SIDELINE

ANAL. DATE: 11-Mar-86
EVENT X INPUT Y INFUT
Al 0.8326 93.10
A2 0.8236 93.53
A3 0.8123 93.77
A4 NA 93.69
A5 0.8303 92.95
A6 NA 93.91
Cl1 NA Q4,41
Cl2 0.8101 96.60 "
C13 NA 94.10
Cla 0.8093 94.12
D15 0.7870 91.02
D16 0,7945 90.98
D17 NA 91.57
D18 0.7863 92.28
D19 0.7863 92.68
E20 0.7715 NA
E21 0.7641 92.48
E22 NA 91.01
E23 0.7559 91.68
E24 0.7634 90.43
E25 0.7495 92.16
SECOND ORDER EQUATION
A 4 El *X + B2 *y'
Y = 69.74 + 28,21 *X + 0.95 #X!
R S5Q. = 0.405 MEAN X = 0.7932
R = 0.637 S.D. X = 0.0276
STDLERR = 1.431 MEAN Y = 92.72
SAMPLE = 14 8.,D, ¥ = 1.55




TABLE F2-5
LINEAR REGRESSION EQUATION

Y= SLOPE * X + INTERCEPT
= 29,72 , 69.15
R SQ. = 0.280 MEAN X = 0.7932
R = 6.529 'S.D. X = 00276
STD.ERR = 1,370 MEAN Y = 92.72
CORREL = 0:.529 5.Di Y= 1055
SAMPLE = 14 TOT VAR =  2.41
CEEEEEREEREEEEEE R T
SECOND ORDER EQUATION
G A 4 Bl Ex B2 *X !
Y 69.74 + 28.21 *X 4 0.95 *X !
R SQ. = 0.405 MEAN X = 0.7932
R = 0.637 8.D. X = 0.0276
STD.ERR = 1.431 MEAN Y = 92.72
SAMPLE = 14 &ED. ¥ = | 1455
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TABLE F2-6

BOEING VERTOL 234/CH 47-D
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT ¥ INPUT
Al 0.8326 96.37
A2 0.8236 96.01
A3 0.8123 94,44
A4 NA 05,77
AS 0.8303 94.87
Ab NA 95.80

Cl1 NA 95.32
Cl2 0.8101 897.96
C13 NA 94.90
C14 0.8093 96.33
D15 0.7870 93.22
D16 0.7945 04,26
D17 NA 92,53
D18 0.7863 83.65
D19 0.7863 92.86
E20 0.7715 NA
E21 0.7641 92,96
E22 NA 92.49
E23 0.7559 92.64
E24 0.7634 93.50
EZ5 0.7495 02.79

LINEAR REGRESSION EQUATION

Y = SLOPE #* X +  INTERCEPT
= 46,66 57.41
R 5Q. - 0.600 MEAN X = 0.7932
R = 0.775 8.0 X'= 0.0276
STD.ERR = 1.096 MEAN Y = 94,42
CORREL = Q.#73 S8.B. XY= 1.66
SAMPLE = 14 TOT VAR = 2.77




TABLE F2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
- 46,66 57.41
RSQ. =  0.600 MEAN X = 0.7932
R =  0.775 S.D. X = 0.0276
STD.ERR =  1.096 MEAN Y = 94,42
CORREL =  0.775 S.D. Y=  1.66
SAMPLE = 14 TOT VAR = 2,77
CELECERELEREECEEE R PP PR EE T
SECOND ORDER EQUATTON
Y = Ao+ B w=x g !
Y= 92,89+ -43.10 *X 4+  56.69 *x!
RSQ. =  0.587 MEAN X = 0.7932
R = 0.766 S.D. X = 0.0276
STD.ERR =  1.144 MEAN Y =  94.42
SAMPLE = 14 S.D. Y= 1.66
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A: 10-Mar-86

TABLE F3-1

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION FROCEDURES

HELICOPTER: BOEING VERTUL 23%4/(H 47-D
(PFRATTON: TCAD TAKFOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMEER SIDELINE CENTER STDFLINE AVERAGE
STTE 2 1 3

G40 93.30 NA NA 0.00
G4l 03,60 96.30 02.80 94.23
2 01.90 95.50 83.00 93.47
43 94,00 NA 03.00 0.00
G 92.90 05.10 92.70 93.57
G45 92.00 95,70 91.80 93.17
AVERAGE 92.98 95.65 62,66 93.61
SID. IEV, 0,88 0.50 0.50 0.45
9% C.1. 0.72 0,59 0.47 0.53




TABLE FZ-B

BOEING VERTOL 234/CH 47-D
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT i INPUT Y INPUT
Al 0.8326 94,80
AZ 0.8236 94,23
A3 0.8123 93.37
Ad NA 03.89
AS 0.8303 94.55
AB NA 93.01

Cl1 NA 93.01
€12 0.8101 94.20
C13 NA 93.00
Cl4 0.8093 94.32
D15 0.7870 91.12
D16 0.7945 92.38
D17 NA 90.97
D18 0.7863 92.28
D19 0.7863 91.58
E20 0.7715 NA
E21 0.7641 90.48
E22 NA 91.01
E23 0.7559 80.98
E24 0.7634 92.03
E25 0.7495 90.56

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

- 52.79 50,76

R 50Q. = 0.855 MEAN X = 0.7932
R = 0.924 S.D. X = 0.0276
STD.ERR = 0.626 MEAN Y = 92.63
CORREL = 0.924 S5.D. Y = 1.58
SAMPLE = 14 TOT VAR = 2.49




TABLE F2-9
LINEAR REGRESSION EQUATION

I's=s SIOPE #= X + INTERCEPT
= 52.79 50.76
R 5. = 0.855 MEAN X = 0.7932
R = 0.924 5.0. X = 0.0276
STD.ERR = 0.626 MEAN Y = 92.63
CORREL = 0.924 S.D, ¥ = 1.58
SAMPLE = 14 TOT VAR = 2.49
AR AR ARANAAAn
SECOND ORDER EQUATION
Y = AL Bl ®¥X + B2 =Y
Y = 228,59 4+ —307.01 *.X =+ 284,10 o
R 5Q. = 0.750 MEAN X = 0,7932
E = 0.866 5.0, X = 0:0276
STD.ERR = 0.623 MEAN Y = 62.63
SAMPLE = 14 S.D. Y =

1.58




A: 10-Mar-85

TABLE F3-2

SIMMARY FPNL LEVELS (dR)
DATA PROCESSED PER ICAD CERTTFICATION PROCEDURES

HELIOOPTER: BOEING VERTUL 234/CH 47-D
OPERATICN: ICAD LFO

- -

02.80 92.10 92.43

EVENT LEFT CENTER LINE  RIGHT 3 MIC
NUMEFR STDFLINE CENTER SIDFLINE AVERAGE
SITE 2/3 1 3/2
91.30 62,30 92,80 92,13
92,60 93,10 93.40 03.03
93.60 93.90 93,50 93,67
02.80 93.10 02.60 02.83
g2.20 92,60 G3.00 92,60
G2.40
G2.48

92.97 92.90 92.78

2 = |BEEERE
3 §

. 0.75 0.55 0.52 0.53

9% C.I. 0.62 0.45 0.43 0,44




A: 10-Mar-85

TABLE F3-3

SIMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION FROCHIXRES

HELIOCPTER: BOEING VERTOL 234/CH 47-D
(PERATTON: ICAD APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE (CENTER STDFLINF, AVERAGE
SITE 3 1 2

H30 99.60 102.20 %.90 9,57
H3l 9.70 101.90 95.50 99.03
H32 99.20 102,60 96.60 99.47
H33 99.40 103.50 97.70 100.20
H34 98.80 102.70 9.10 09.20
H35 100,40 102.20 96.70 909,77
AVERACE 99.52 102.52 96,58 99.54
SID. DEV. 0.54 0.56 0.74 0.42
9 C.1. 0.44 0.46 0.61 0.34




APPENDIX G (G1-G3)



TABLE Gl-1
TRELE NO. J.4-1.1

SIKORSKY 5-78 GPIRIT HELICOPTER DOT/T5C
1739485
CORRECTION DaTa
5I7E: CENTERLINE - CEMTER JUNE 13,1983
RCOUSTIC  TRACKING DATA (Neters)

CORRECTED CORRECTIONS (dR) RHGLE LACTUAL) (REFEREMCE)  SPEED{m/sec)
Ev EFNL  SEL  PMLTe  ALs ALEY ALY A2 N3 {Deg) CPh SR CPAR SRR GRMD  REF
TRUEDFF —— TARGET 1AS 74 TS {1040)
F29  90.9 859 94.3 80.0 1.47  1.39 -0.3% - 106.7  107.3 132.9 1098 114,64 40.0 38,1
P30 52.0 881 95.3 BO.Y 1.6 1.5 0.1 - 92,7 130.4 130.6 109.8 109.9 40,1 3801
Fil 92,7 B9.D 941 Bl 1.9 1.78 -0.39 - 1020 132.7 A35.7 109.8 112,27 40.1 3.
P32 91,3 B7.4 943 6800 1.3s 1.48 -0.28 - 77,5 128.2 1313 109.8 112.4 40,1 381
FI1 91,0 869 943 79.7 0.12 0.4 D& - 86,3 1119 112.2 109.8 110.0 40,1 38.1
F34 90,6 864 9.9 79.3 0.40 0.42 0.07 - 72,9 5.3 10,7 109.8 114.8 40,1 3.1
IS 89.9 @5.B 92,9 78.4 -1.27 -1.18 o1 - 49.4 97.9 104.6 1098 117.3 411 8.1
Fis  90.3 B&.1 931 78.4 =332 -0.32 03F - 7.6 107.0 1110 109.B 113.8 40,1 3800
fug. 91,1 871 .3 798 0.9 0.6 0.00 - 85.3 1188 1224 109.8 113.1 40,2 38.1
8dDv 0.7 1.1 1.1 11 1.14  1.07 0,38 14.4 12,7 11.9 0.0 2.5 0.4 4.0
WAL D6 0.7 0.7 0.7 6.7 0.2 026 - 9.4 8.5 B gy 1.7 0.2 0.0
TAMEQFF -- CATERGORY B (SEE TEXT)
Ha4 9.1 BR.4 954 825 0.77 0.6 -0.78 - 138 U723 1282 1098 120.0 313.4  38.1
HeS 93,2 89,7 97.8 837 2,36 2.8 -0.91 - 110.1 135,85 1443 1098 1169 360 8.1
Hig. B34 BY.5 ¥1.5 835 1,22 144 0.8 - 1270 121.9 182,86 109.8 137.4 3R.4 38,1
H47  fl B9 959 Bl5 3.47 AL 2.4 - 101,53 190.2 153.2 109.8 12,0 283 184
H48 91,6 B7.7 949 60.4 2,17 198 -0.87 - ° 1027 133.0 1383 109.8 12,5 3.0 38.1
M7 913 8.6 a0 BLY L3 24 18 - 108.5 143,73 151.1 109.8 115.7 30.9 38.1
fwg. 92,2 BR.S 964 822 18 1.8 A - 110.6 1335 1443 109.8 1191  33.9  38.1
By 0.8 0.9 1. 1.3 0.9 0.95 0,74 - ¥.3 12.5 10.0 0.0 9.4 3.8 0.0
WICH 6.7 0.8 0.9 1.0 0.82 0.78 0.80 - 1.4 0.2 B4 0.0 7.8 75 N
TAKEOFF fWITH TURNY —— TARGET 1AS 74 KT8
Jak NO TRACMING DATA
Ja37 ND TRACKING DATA
Jid HO TRACKING DAT4
159 HO TRACKING DATA
Jad HO TRACKING DATA

*®- Data Corrected Using *Simolified Procedure’




TABLE Gl1-2

TAELE ND. J.4-1.2
SIKORSKY 5-7¢ SPIRIT HELICOPTER

DOT/TSC
1/29/86

CORRECTEON DATA

CENTERLINE - CEWTER

JUNE 13,1983

TRACKING DATA [Metere)

(ACTUAL)
CPa

1

S17E:

ACOUSTIC

SPEED{m/sec)

{REFERENCE)

ANGLE

CORRECTIONS (dR)

ALY AR /N2

CORRECTED

EFNL  SEL  PHLTm

{Deg)

REF

BRND

CPAR SRR

SR

N3

filn

Ev

3 DEGREE APPROACH -— TARGET 1AS 74 W15
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¥- Data Corrected Using 'Sisplified Procedure’




TABLE c1-3

TRELE WO, J.4-1.3
SIMDREMY 5-74 SPIRIT HELICOPTER DOT/T5E
L/29/84
CORRECTION DATA
S1TE: 1 CERTERLINE — CENTER JUNE 13,1983
RCOUSTIC  TRACKING DATA (Meters)
ol 44 CORRECTED CORRECTIONS (dR) RHGLE (ACTUAL) (REFEREMCE)  SPEED{m/cec)
Ev EFHL SEL PMLTe Alm AALBRY AAY A2 A3 {Deg} CFh SR CPAR SRR GRHD REFH
900 FT. FLYOVER -- TARGET 1AS 143 KTS
Ml 2.4 B%.5 9568 @R =110 -l.00 0.1 0.9 125,72 137.4 149.7  150.0 185.3 72,0 .6
a2 9.9 9.0 97.3 B4l =0.32 0.4 -0.07 0.5 129.1  148.9 1925 1500 1940 731 745
A3 92,2 8%.2 9.3 815 -0.40 -0.27 Q.02 0.00 1249 14B.9 181.4 150.0 182.8 74.6  74.b
Ao 91.5 88.5 95,5 823 -1.01 -0.90 0.2 Q.00 126.4  140.8 175.0 150.0 1B6.4 745 744
i 9.6 89.4 949 B1.} -0.97 0.3 0.2 0,00 136.4 14007 238 150.0 217.4 746 4.4
Avg. 921 89,3 942 83.4 -0.76 -0.66 Q.10 0.73 128.6 1431 1845 150.0 193.2 73.8 744
Stddv 0.6 0.5 1.0 0.7 0.3 0,37 042 0.5 4.7 572 1.7 0.0 14.2 1.2 0.0
MWLl 0.5 05 0.9 0.7 0.3 0.3 0.12 1.0 4.4 .0 13.1 0.0 13.5 I S
00 FT. FLYDVER — TARGET 145 130 KTS
B7 - 89 2.8 Mg -1.66 -1.40 - 1.4 132.0  132.4 178.27 150.0 201.9  &61.7 4.9
B 91.0 8B4 945 RL1 115 0.9 -0.11 1.34 134.4 1393 1950 150.0 2101  A1.7 449
B? 89,5 BL7 9Ll BO. -0.38 -0.27 -0.14 0.75 12006 1486 172.6 100.0 174.2 843 64.5
Bl ®7.7 &2 9.4 BlLA -0 -0.18 001 0.08 176.4  150.3 1848 150,0 1B5.4 447 440
Bl1 B89.2 Bs.5 9i.0 BD.2 =145 -1, 034 0.08 29,5 1350 174.9 15000 1543 66  &A.9
|2 90.5 88.0 9§44 819 -0.50 -0.42 0.07 0.0B 127.1 148 1840 150.0 188.0  BL.7 4.9
B3 888 859 927 79.7 0.4% 051 -0.23 0.5 124,3  181.0 194.8 150.0 1B1.5  86.% &6.9
Avg. B9.B 870 934 BO.S =0.70 -0.58 -0.01 0.5 127.7 1448 183.8 1500 1%0.7 450 4469
StdIv 0.8 1.0 0.8 1.4 .76 0,47 0,20 (.59 4.7 . 9.0 0.8 12.2 2.4 0.0
90X Cl 0.7 68 0.5 0.7 056 0.31 0.17 DA 3.4 7.3 b 0.0 9.0 1.8 0.0
500 FT. FLYOVER — TARBET IAS 115 KTS
Ci4 839 B&.A 91,9 79.4 =0.12 -0.07 -0.05 .09 130.3 s3.2 1997 150.0 1967  BR.2 59D
Cis  88.0 8h.2 9l.7 7R.4 -1.06 -0.82 0.20 0.09 124.4  140.% 170.7 150.0 1817 59,2 S92
Ci7 813 B4 %7 7.7 =0.79 -0.67 0.6 B4 130.8 1427 188.5 150.0 198.0 . 59.2 %59.2
Cig  89.1 ‘85.50 92.4 9.5 -0.62 -0.88 009 (.14 13B.2 1458 218.8 150,00 25,2 §9.2 59.2
. BRI BS54 =0.85 -0.51  0.10 fuii 130, 1454 194.4 1500 200.4 592 °59.D
Stdiby 6.8 1.0 0.7 0.9 0.40 9.32 Q.11 D.03 . 5.0 20.2 0.0 18.1 4.0 0.
PECT 10 1.2 0.8 LD 0,47 0,38 0.13  0.03 b.7 %8 0.7 0.0 21,3 6.0 0.0
500 FT. FLYOVER — TARGET IAS 100 X7S
DiS BH.4  BE.? B9.l  T4.8 =100 -0.76  0.24  0.09 120.8 1390 1421 1600 1746 Gl.A G514
D20 89.0 853 911  7R.A =054 -0.82 0.7 0.09 1.8 1387 1488 1500 1415 51,4 G514
D2 8L 84S %04 702 075 <0082 0.17 DAL 1013 142.5 1453 150.0 1X3.0 Gl.4 Gl.4
D2 BA.3 8RR 0.6 775 1.2 1.2 0.34 0.13 13208 1353 1B4.S  1S0.0 2OALS SLA 514
X3 BY.2 BA.D  BI.B T9.4 =117 -6 0E 513 4 1357 1531 1500 1758 Sl B4
fvg. 83,4 857 0.8 77.9 =107 091 0.27 il 7.6 138,2 180.0 150.0 173.9  Gl.4 Gi.4
std v 0.7 0.7 1.3 1.2 0.200 023 007 0.02 11.8 2.3 15.4 0.0 1%.6 0.0 0.0
XLl 0.7 0.7 13 1 0.1% 0.2 Q.07 D02 11:2 2.8 147 8.0 18,7 0.0 0.0
1000 FT. FLYOVER —— TARBET IAS 145 KT5
E24 BNl BAL BB.D 758 Q.67 0.4 -0.0B - 111.1 5213 345,01  300.0 W2.e VLI T4
E2D 853 8A.1  BAY 4.8 g.81  0.59 037 - 93.9 20,2 3210 A00.0 3007 FLO TAb
EXé  BA.S B4AD BID 750 0.75 0.68 -0.23 - 129.6  322.3 418.3  300.0 389.3 746 74.b
E27 . 87.2 8.1 BR.4 748G -0.59 -0.29 Q.04 - 1335 2%6.4 409.0 300.0 AlL.Y .6 7AL
E28 - BA.Y BALD BB 5.4 0.46 0.40 -0.15 - 140.2 34,6 4911 3000 48B3 AL TAL
Avg. Bh.B BA4 BZE TESD 0.42 0.40 016 - 121,72 351 36T 3000 FTRAA Th.E TALG
Stév 0.4 0.4 0.9 D8 .47 040 DS - 18.9 10.% 669 0.0 8.4 1.8 0.0
S04 C1 0.4 0.4 0.9 0.7 b.44 0.3 0.13 - 6.0 1.4 43,8 0.0 &5.2 .7 0.0

¥~ Datz Corrected Using 'Sieplified Procedure”




TABLE Gl-4

TABLE MO, J.4-2.1
SIKORSKY 5-74 SPIRIT HELICOPTER DOTST5C
1129404
CORRECTION DATA
SHE: 2 SIDELINE - 150 M. SOUTH JUNE 13,1983
ACOUSTIE TRACKING DATA {Heters)
CORRECTED CORRECTIONS {dE) #HGLE " (ACTURLY {REFERENCE) SPEED{m/cec)

Ev EFML  SEL  FPMHLT  Alw FAYEL S RFAN ET- YR N3 {Deg) CPR Sk CPeg SRR REF
TAKEDFF -— THRGET 148 74 KIS (ICAD)
F29 2.0 B9.8 940 B2.1 0.47 0.47 0,05 - 9.4 195,2 198.8 105.9 188.4 0.1 38.1
Fib 953 8.1 SAD 824 .57 0.54 0.02 = 973 198.2 1999 1B5.9 187.4 A0.1  38.1
Fii 92,6 %0.1 94,0 81,8 f.84 057 -0.01 = 851 199.8 200.2 185.9 1Bs.3 0.1 18.1
Fid 9l.6 BY.S 2.9 a1.4 0,48 0,48  0.04 = 91.8 196.8 194.9 185.9 185.9 40.1  38.1
Fi3 1.7 895 933 -BiLy -0.04 -0.01 0.7 = 76,8 186.7 151.8 185.9 190.9 0.1 18.1
Fi4 §1.1 88.9 G164 80,0 0.04 0.0B (.18 - 77.3 18,7 1935  1R5.9 190.5 40,1  38.1
F35 1.5  BR.Y 9.4 BO.7 -0.56 -0.46 0, i? = i | 178.7 1A82.0 185.9 199.3 4.1 8.1
Fla - 8.2 %10 792 =0.23 -0.18 - 100.4 183.8 186.% 185.9 189.0 40.1 8.1
fvg. 91,8 B4 920 gi.7 0.17 0.1%  0.14 = 88.5 1911 1937 1R5.9 1@B.5 4.2 184
otd Dy 0.5 0.7 1.1 1.2 0.43 0.39 0.17 = 10,9 1.7 6.4 0.0 1.8 0.4 .0
WE L1 5.4 0.4 0.8 0.8 .29 026 0.12 = b7 5.2 4.4 0.0 1.2 0.2 0.0
TAKEDFF -- CATERGORY B {SEE TEXT)
Ha4 92.1 %M w0 m1a 0.30  0.26 -0.83 - gi.9 189.9 191.8 185.9 1@7.7 334 384
H45 927 9.1 RAD 8D 0.8% 0.85 -0.51 = 80.6 201.6 204,37 1859 184.4 36.0 38,1
Ha4 92.6 4 93,7 8i.% 0,43  0.41 -0.D& = 79.0 192.8 196.4 185.9 189.4 g6 18.1
H47 1.7 891 949 418 .97 1.3 -1 = B4.1 1.7 2.8 185.9 18s.9 283 381
H4g 93.2 90.B. %4 @14 0.91 0,77 -0.48 = 997 199.9 202.8 185.9 188.% 3.0 8.
Ha? .9 89.2 944 81,7 .29 117 -1.724 = 80,7 206.7 2046.% 185.9 185.9 e 1\

2.3 89.9 945 B2.4 0.90  0.80 -0.77 - BA.0 0.5 202.5 185.9 1B7.8 5.7  3R.L
Et Dv 0.5 0.7 0.9 0.6 049 0,42 0.40 - 7B 8.2 a5 0.9 1.3 3.8 0.0
OX L1 0,4 0.5 0.7 05 0.40 0,35 .49 = 6.5 5.8 6.2 0.0 1.0 3.4 0.0
TAMEOFF (MITH TURNY — TARBET 145 74 KIS
B5b NO TRACKING DATA
J57 N TRACKING DATA
Jag HD TRACKING DATH
J59 NO TRACKIMG DATA
Jal HO TRACKIHG DATA
fvg. = - - = = = b= = 5 =5 = r
Std v - - - = 2 = = = = = i 7
0% C1 = = = = = -

®- Dats Correcied Using 'Sisplified Procedure®




TABLE @l-5

TABLE #0. J.4-2.2
SIKORSKY 5-76 SPIRIT HELICOPTER DOT/TSC
1/29/86
CORKECTION DATA
SITE: 2 SIDELINE - 150 M. SOUTH JUKE 13,1983
ACOUSTIC  TRACKING DATA {Neters)

CORRECTED CORRECTIONS (dB) AHELE CACTUALY ({REFERENCE)  SPEED(m/=ec)
Ev EFHL  SEL  FPiLTa Alm AR ALY A2 AT {Deg) CP4  5R CPAR SRR ERND  REF
3 DEGREE APPROACH — TARGET 1AS 74 ¥TS
632 9.2 BAS M9 v -0.28 -0.25 0.20 - 126,%  186.9 232.5 192.0 2.9 9.1 18.1
638 92.5 989.1 943 BO.S -0.30 -0.30 0.45 - 128.7  185.7 23B.1 192.0 246.1 41,1 38
B3 90,1 B&.F 920 7B.2 -0.26 -0.23 0.1 - 113,5 1868 200.7 192.0 209.4 38.4 38.1
G40 50.9 87.4 936 74.9 0.00 001 0.08 - 113.7  191.8 209.4 192.0 209.7 38.6 38.1
G41  H7.8  B4.% 91,31 78.7 -0.55 -0.52 0,42 - 126.4  181.2 2750 192.0 23B.6 40,1 18.1
642 91,9 885 9.0 79.8 -0.02 -0.02 0.} - 102,9  191.3 196,3 1920 197.0  40.& 138.1
Bl 9.7 875 924 TN -0.10 -0.0% 0.2 - 1.1 189.5 203.1 192.0 205.8 9.4 381
Avg. 90.7 B7.4 T7i.1 79.1 =0.21 0.2 0.2 117.6  187.6 215.5 192.0 220.8 39.7 138.1
std v L5 1.4 1.2 0.9 0.19 0.9 d14 - 7.8 3.6 1.3 0.0 19.7 10 0.0
}LCI 1.1 1.0 0.8 0.7 0.14 0.1 (.10 7.2 2.7 124 0.0 145 0.7 0.0
& DEGREE APFROACH -- TARGET 1AS 74 K15
150 933 9.1 938 8l =0.12 -0.32 0,18 - 88.1  184.5 1B4.6 191.7 1918  3B.4  38.1
I51 94,2 '90.7 97.3 83.7 -0.31 -0.28 -0.01 1220 185,27 8.3 1917 226.0 37.0 38.4
152 NO TRACKING DATA
I .3 9.4 970 @30 =0.37 -0.35  9.08 116.6 183.8 205.5 191,7 2143  37.6 38.1
IS4 %43 91.2 9.4 BLS =0.11 -0.4% 0.12 118.5  187.9 213.8 191.7 2i8.1 38.6 138.1
I8 §3.5 90.7 935.0 @6L.5 -0.31 =031 ¢.18 - 8.0 1847 2093 191.7 217.2  38.4 1B
Rvg. 940 908 95,9 E2.4 -0.28 -0.28 011 - 112.7  183.2 208.3 191.7 2135 38.1 38.1
St v 0.4 0.5 = R A 0.10 0.08 0.8 - 13.8 1.6 13.0 0.0 12,9 07 04
WLl 0.4 0.5 14 1.0 0.10 0.08 0.08 13.2 1.5 12.4 0.0 12.3 0.7 0.0
9 DEGREE APPROACH -- TARGET 1AS 74 KTS
K81 90,7 B7.2 92.4 78.7 0.05 0.02 0.0B - 116, 189.9 213.0 191.2 2145 38.4 38.1
M2 93,6 90.5 954 818 0.02 -0.02 0.0 - 116.7 189,46 2121 191.2 3% 384 8.1
K6  90.%9 B7.& 913 7B.4 0.1 0,11 -0.13 - 1205 191.7 2224 191.2 2.8  37.0 3B.1
K64 50,9 BR.O 923 78. 0.18 0,18 0.03 - 98.7 192.B 195.1 191,72 193.4 8.6 38.1
K&G 92,5 B7.4 962 BLY 0.40 0.3% 010 - 123.9 1971 237.3 194.2 230.2 38,1 3B.1
Kbé 9714 B8B.1 9§33 79.7 0,22 0.16 -0.02 - 13,2 192.5 130.2 191.2 228,64 38.1 38.\
Ava. 1.7 BR.S 937 800 0.16 0.3 -0.01 - Ha.7 192.3 a4 1912 M7.1 182 8.
Stdbv 1.1 1.2 L7 L% 0.14 0.13 Q.09 - 9.3 2.7 150 0.0 13.4 0.6 0.0
WILL Y 1.0 14 14 011 011 0.0B - 1.6 2 123 0.0 11.1 0.5 0.0

#- Data Correcled Using "Sieplified Procedure"
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TABLE Gl-7

TABLE HD, J.4-3.1

SIKORSKY §-76 SPIRIT HELICOPTER DOT/TSC
1/29/86
CORRECTION DATA
SITE: 3 SIDELINE - 150 M. HORTH JUNE 13,1983
ACOUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS {gB) ANGLE  (ACTUAL) (REFERENCE)  SPEED(s/sec)
Ev  EPML SEL PMLTs AL ALP) ALIN A2 /A3 (Deg)  CPA SR CPAR SRR GRND  REF
TAKEQOFF — TARGET 1A5 74 TS (ICAD)
F29  B9.8 B8 90.7 79.4 0.63 0.53 0.00 - 96,9  199.1 200.5 185.9 187.2 40.1 3.1
FI0  90.7 88.% 917 80.9 0.73 0.4 -0.03 - 92.7 201.2 2014 185.9 1841 401 381
31 90.8 692 925 81.6 0.83 079 -0.05 - 100,7  202.7 2063 185.9 189.1 401 38.1
F32 9.8 83.2 90.9 79.9 0.62 0.63 0.0 - 70,0 195.7 207.7 185.9 193.4 40,1 36.1
F33  90.4 88.2 915 79.9 0.09 041 0.7 - BA.5  189.4 1303 1859 1B6.7 401 8.1
F34 8.2 .2 8.8 78.4 0.23 023 043 - 724 191.4 200.8 185.9 194.9 40.1 361
F35  B9.5 672 9.7 789  -0.31 028 042 - 94,5 181.1 1817 185.% 1Be.4 ALl 381
F36 88,2 881 892 716 0,05 -0.04 0.2 - 71,7 186.4 196.4 185.% 195.8  40.1 381
o, 8.8 ©.9 910 7.4 0.35 0.3 0.1 B5.9  193.9 198.1 1859 190.0 40.2 38.1
StdDv 0.6 1.0 11 13 0.41 0.3% 0.1 - (U XA S VD i Y S
901Cl 0.6 07 07 0.9 0.78 026 041 - B0 53 58 00 2 02 0.0
TAWEOFF -~ CATERGORY B (SEE TEXT)
a4 90.2 88.4 924 1.2 0.25 0.39 -0.48 - 8.0 192.7 192.8 185.9 186.0 33.4  36.1
HAS 51,0 €90 932 814 1,04 0.98 -0.5% - 88.0 204,56 2087 1859 188.0 36,0 38.1
W6 91.6 89.2 937 BL.7 0.64 053 -0.11 - 8.7 195.6 197.7 1859 187.8 8.6 38.1
HE7  S0.1 7.6 §3.0 BO.LB 18 1.47 -176 - B6.2 2149 254 1859 183 28.3 8.4
H8  90.4 8B 922 79.9 .02 0.2 -0.53 - 113.6  202.9 2014 185.9 202.8 360 384
WY - 8.7 931 8L LM L8 - - 85.1  210.0 210.7 185.9 184.5 30.9 38.A
e, 9.7 8.3 929 el 0.98 0.93 -0.73 90.4  203.4 207.1 1859 189.2 339 38.1
StdDv 0.7 0.7 0.6 0. 0.4 0.42 0.62 - i e R e M
91C1 0.6 0.5 0.5 0.5 0,39 0.34 0.5 95 B9 ey by 55 T4 0
TAKEOFF (MITH TURN) — TARGET 185 74 KTS
J56 ND TRACKING DATA
i, NO TRACKING DATA
58 ND TRACKING DATA
59 NO TRACKING DATA
360 NO TRACKING DATA
fvg. - - - - - - - - - - - - - -
stddby - - - - == = - - B e - - - -
soxcl - - - - S oy Taopy - - - A -

¥- Data Corrected Using "Siaplified Procedure’




TABLE GI1-8

TABLE NB. J.4-3.2

SIKORSKY 5-74 SPIRIT HELICOPTER paT/TSC
2/ 3/86
CORRECTION DATA*
BITE: 3 SIDELIME - 150 M, HORTH JUNE 13,1583
ACOUSTIC  TRACKING DATA (Meters)

CBRREETED CORRECTIONS [dR) AHCLE (ACTUAL) (REFERENCE)  SPEED(w/ser)
Ev EPML  SEL  FHLTe Alm PR RS RTAN LT I AV A (Deg) EPA SR CPAR SRR GRHD  REF
J DEGREE APFROACH — TARGET I1AS 74 KTS.
637 90.2 B8 918 7.8 -0.17 -0.13 .18 - 12,9 188.5 2046 1920 20B.4 391 8.1
B33 905 87,2 9.8 TS =0.26 -0.25 0,42 - 13,0 187.4 203.5 192.0 208.6 41,1 38.1
69 BY.2 BE.Y %04 T2 =0.17 0,18 0,12 - 115.2  188.4 208.1 192.0 212.1 38.64 3B.1
G40 B89.4 BA.B 0.6 T7.0 0,12 0.09 0.03 - 113.4  193.4 210.8 192.0 209.2 38.6 138.1
g4l 8%.0 B4 BR.? 765 -0.48 0.8 0,39 - i05.4 1828 189.5 192.0 199.1  40.1  38.1
642 91.2 8B.4 9.7 9.4 G607 009 0,27 - 100.4 1930 196.2 192.0 195.2  40.6 18.1
B4 9.2 87.9 90.4 TL& =0.01 -0.02 0.19 - 137, 191.1 285.3 192.0 28&.6  39.4 38,
fva. 0.0 B7.1 0.8 77.4 =013 -0.13  0.2% - 114.0  189.7 2140 1920 217.0 39.7 38.1
Stdw 0,8 0% 0.7 0.9 .2 0,20 0.4 - 11.8 3.7 33 0.0 31.3 1.0 0.0
FACL 06 06 0.5 0.7 0.6 045 0,10 - 8.7 2.7 233 0.0 230 0.7 0.0
& DEGREE APPROACH -- TARGET 145 74 KTS,
1540 HD TRACKING DaTA
I51 HO TRACKING DATA
152 MO TRACKING DATA
L3 870 BLE L. 757 -0.26 -0.31 0.04 - 85.5 1858 1841 191.7 1920 37.6 8.1
I 9.8 8.0 9.9 7.2 0.02 -0.0F 009 - 12,5 189.% 239.5 191.7 2417 38.6 3.
IS5 8%.7 B3.& 908 76.6 -0.18 -D.18 0,14 135.4 1867 22%.1 1917 235.2 8.4 380
H{E. 89.3 BE.4  9L.2 749 =014 -0.17  0.09 3.1 1875 21B.2 191.7 2230 8.2 3.
Std Dy 1.8 1.8 0.6 0.3 0.15 0.16 0.05 - 23.1 2,2 M3 0.0 2.0 0.6 0.0
Wl 30 30 10 0.4 0.24 0,27 (.08 38.9 3.7 4.7 0.0 AG.5 1.0 0.0
7 DEGREE APPROACH -- TARGET 1AS 74 TS,
Kil B4R 829 BB.Y T3.8 0.24 0.17 004 - #6.3 1725 193.6 191.2 192,31 3B.6 3B.1
Ks2  BA.A4 B4R B9.4 74,7 0.17 047 04 - 2.3 192,01 207.7 191.2 205.7 38.6 38.1
K&3  DBB.2 B85.0 BB.5 /5.7 0.40 0,20 0.7 - 1148 1943 214.0 1912 20,5  37.0 38.1
1 T U+ 157 S A S 7 Y 0.46 038 -0.01 - 137,53 195.4 288.4 191.2 282.1 38.6 38,1
Kb BB.4 B3 90,5 745.4 0.43 0.57 -0.14 - 123,7 1997 240.1 191.2 229.8 3.1 38.1
ket  B6.4 838 BRD ALY D.4g 0,36 -D.07 - 1.1 1961 209.1  191.2 2049 38.1  38.1
Avg. BY.6 84,2 BB.R TA.B 0.43 0.3 -0.05 115.9 194, 225.5 191.2 2211 3.2 3B.1
StdDv 0.5 0.9 1.1 L. .19 0,16  0.09 13.7 2.7 H.A 0.0 323 0.6 0.0
Wwicl 0.7 0.7 0% 0.9 0.1 013 007 - 11,3 2.3 283 0.0 24.4 0.5 0.0

¥- Dats Corrected Usipg "Simplified Procedure’
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THBLE HD. J.4-3.3
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TABLE G2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

STKORSKY S-764A
ADV. MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 145.00 59.00 293.00 44.00 0.8240
B 130.00 59.00 293.00 44,00 0.8014
C 115.00 59.00 293,00 44.00 0.7787
1] 100.00 59.00 293.00 44,00 0.7560

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM ELADE DIAM. ADVM #

A 145.00 77.00 293.00 44.00 0.8101
B 130,00 77.00 293.00 44,00 0.7878
C 115.00 77.00 293.00 44,00 0.7655
D 100.00 77.00 293.00 44.00 0.7432

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 145 KTS.
B 500 FT. LFO IAS = 130 KTS.
C 500 FT. LFO IAS = 115 KT5.
D 500 FT. LFO IAS = 100 KTS.

* 203.00 RPM = 100% ROTOR SPEED




TABLE G2-2

ACTUAL TEST CONDITIONS

SIKORSKEY 5-76A

EVENT

Al
AZ
A3
A4
A5
A6
B7
B8
B9
El10
Bll
B12
B13
Cl4a
Cl15
Cl6
Cl17
C18
D1g
D20
D21
D22
D23

IAS
140.00
142.00
145.00
142.00
145.00
145,00
120.00
120.00
125.00
130.00
130.00
130,00
130.00
115.00
115,00
115.00
115.00
115,00
100.00
100.00
100,00
100.00
100.00

TEMP (F) ROTOR RPM

59,00
59.00
59.00
59,00
59.00
59.00
60.00
60.00
60.00
60,00
60.00
60.00
61.00
61.00
61.00
62,00
62.00
62,00
63.00
63.00
64.00
65.00
65.00

293.00
293,00
293.00
293.00
293.00
293.00
293,00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
203.00
293.00
293.00
293.00
293.00
293,00
293.00
293.00
293.00

ANAL. DATE: 11-Mar-86

BLADE DIAM.
44,00
44.00
44,00
44,00
44,00
44,00
44,00
44,00
44.00
44,00
44.00
44.00
44.00
44,00
44,00
44,00
44.00
44,00
44.00
44.00
44,00
44,00
44,00

ADVM #
0.8165
0.8185
0.8240
0.8195
0.8240
0.8240
0.7855
0.7855
0.7930
0.8006
0.8006
0.8006
0.7998
0.7772
0.7772
0.7764
0.7764
0.7764
D.7531
0.7531
0.7523
0.7516
0.7516




EVENT
Al
A2
A3
A4
A5
Ab
B7
B8
B9
B10
Bll
B12
B13
Cla
C15
Clé
Cl7
Ccl8
D1g
DZ0
D21
D22
D23

TEST
ALT
454.80
492.40
492.50
435.20
466.00
465.50
438.50
460.90
491 .60
497.20
446.90
485.70
532.10
503.40
466.40
503.90
472.30
482,20
461.00
457 .40
471.50
448,00
449,30

TABLE G2=3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar-86

SIKORSKY S-764

—— A5 MEAS. PNLTM —-—-

LEFT
94.20
95.80
94,30

NA
94,10
95.80
91.10
92,70
90.90
92.50
82.30
93.00
90.30
90.70
89,80

NA
590.00
90.60
90.40
88.80
88.90
89.50
89.90

CENTER
97.00
97.00
96,70

NA
96.50
95.80
93.10
94,30
692.70
093.60
94.40
94,90
92.10
92.00
92.70

NA
91.30
92.80
90.00
91.90
91.10
91,70
93.90

RIGHT
96.20
94.90
96.40

NA
95.70
96.10
92.90
92.60
92.00
02.30
92.90
93.30
92.10
89.90
90.90

NA
91.30
89.60
88.30
89,30
88.70
89,10
90.90

-— PNLTM 492 FOOT NORM. ——

LEFT
93,74
95.80
94,31

NA
03.78
95.48
90.45
92.32
90.90
02.56
91.45
02.92
90.79
00.84
89,49

NA
89.76

90.02
88.38
88.65
88.96
89.38

CENTER
56.05
97.01
96.71

NA
05.84
95.13
91.71
93.51
92.69
03.73
03.24
94,74
03.05
02.28
92.06

NA
90.81
92.56
89.21
91.02
90.39
90.57
92.80

RIGHT
05,74
94.90
96.41

NA
95.38
895.78
92.25
92.22
92.00
92.36
02.35
93.22
92.59
90.04
90.59

NA
91.06
89.48
B7.92
£8.88
88.45
88.56
90.38
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TABLE G2-4

STKORSKY S-76A
LEFT SIDELINE

ANAL, DATE: 11-Mar-86

EVENT X INFUT Y INPUT
Al 0.8165 93.74
A2 0.8195 95.80
A3 0.8240 94,31
A4 0.8195 NA
A5 0.8240 93,78
AB 0.8240 95.48
B7 0.7855 90.45
BS 0.7855 92.32
B9 0.7930 90.90

B10 0.8006 92.56
Bll 0.8006 01.%5
B12 0.8006 92.92
B13 0.7998 90.79
Cl4 0.7772 90.84
Ci5 0.7772 89.49
Cl6 0.7764 NA
C17 0.7764 89.76
C18 0.7764 90.48
D19 0.7531 90.02
D20 Q.7531 88.38
D21 0.7523 B8.65
D22 0.7516 858.96
D23 0.7516 89.38

LINEAR REGRESSION EQUATION

)l SLOFE

= 78.90

R 5Q. = 0.840
R = 0.917
STD.ERR = 0.907
CORREL = 0.917
SAMPLE = 21

* X 4

MEAN X
S.D. X
MEAN Y
SeDe ¥
TOT VAR

INTERCEPT
29.31

0.7877
0.0257
91.46
2.21
4.89




TABLE G2=5

LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 78.90 29.31
E S54Q. = 0.840 MEAN X = 0.7877
R - 0.917 S.D. X = 0.0257
STD.ERR = 0.907 MEAN Y = 91.46
CORREL = 0.917 S.D. ¥ = 2.21
SAMPLE = 21 TOT VAR = 4,89

RN AR RN AR RN RA AR AN AR AR RN AN

SECOND ORDER EQUATION

b A+ Bl *X + B2 o
Y = 465,94 +-1031.84 * X + 705,69 !
R SQ. = 0.831 MEAN X = 0.7877
R = 0.912 S5.D. X = 0.0257
STD.ERR = 0.828 MEAN Y = 91.46
SAMPLE = 21 8.0, ¥ = 2.21
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TABLE G2-6

STKORSKY S5-764A

CENTER LINE
ANAL. DATE: 11-Mar-86
EVENT X INPUT Y INFUT
Al 0,8165 96,05
AZ 0.8195 g7.01
A3 0.8240 96.71
A4 0.8195 NA
AS 0.8240 05.84
AB 0.8240 95,13
B7 (.7855 91.71
B8 (.7855 83.51
BG 0.7930 92.69
B10O 0.8006 93.73
B11 0. 8006 03.24
B12 0. 8006 04.74
Bl13 0.7998 03.05
Ci4 0.7772 02.28
Cl5 0.7772 92.06
clé 0.7764 HA
Ci17 0.7764 90,81
ClE 0.7764 G2.56
Lig 0.7531 89,21
D20 0.7531 81.02
D21 0.7523 90.59
D22 0.7516 a0.57
nz23 0.7516 02.80
SECOND ORDER EQUATTON
¥ = A+ Bl #X + B2 #*Y!
Y = 463,08 +-1016.66 * X + 693,69 #3!
E 50Q. = 0.800 MEAN X = 0.7877
R = 0,895 Sl = 0257
STD.ERR = 0.935 MEAN Y = 93.11
SAMPLE = 21 S.D. Y = 2.16




TABLE G2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
& 75.20 33.87
RSQ. =  0.798 MEAN X = 0.7877
R = 0.893 S.D. X = 0.0257
STD.ERR =  0.998 MEAN Y = 93.11
CORREL =  0.893 S.D. Y=  2.16
SAMPLE = 21 TOT VAR =  4.68
LR ELEL LR LR R TR EEE e ErET
SECOND ORDER EQUATION
Y = A+ Bl *X + B2 !
Y=  463.08 +-1016.66 * X +  693.69 +x!
RSQ. =  0.800 MEAN X = 0.7877
R =  0.895 S.D. X = 0.0257
STD.ERR =  0.935 MEAN Y = 93,11
SAMPLE = 21 S.D. Y= 2.16
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TABLE G2-8

SIKORSKY 5-76A
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8165 95.74
A2 0.8195 94,90
A3 0.8240 g6.41
Ad 0.8195 NA
A5 0.8240 95,38
Ad 0.8240 95,78
B7 0.7855 02.25
B& 0.7855 02.22
BO 0.7930 92.00

B10O 0.8006 92.36
Bll 0.8006 82.35
BlZ 0.8006 93, 727
B13 0.7998 92.59
Cla 0.7772 90.04
Cl5 0.7772 90,59
Cl6 0.7764 NA
L7 0.7764 91.06
C18 0.7764 B9.48
Dig 0.7531 87.92
D20 0.7531 B8.88
D21 0.7523 88.45
D22 0.7516 B88.56
B23 0.7516 90,38

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

[ A T |

sLOPE
97.15

0.916
0.957
0.778
0.957

21

*X +

MEAN X
abs A
MEAN Y
S.D. ¥
TOT VAR

1 S| 1

INTERCEPT
15,40

0.7877
0.0257
91.93
2.61
6.81




TABLE GZ-%

LINEAR REGRESSION EQUATION

¥ = SLOPE * X + INTERCEPT
= 87.15 15,40
R 50. = 0,916 MEAN X = 0.7877
R = 0.957 S.0. X = 0.0257
STD.ERR = 0.778 MEAN Y = 81,93
CORREL = 0.957 S.D, ¥ = 2.61
SAMPLE = 21 TOT VAR = 6.81
LLEEEERECECEEEREE PP TR EEEE L T L]
SECOND ORDER EQUATION
Y= E ¥ Bl * X 4 B2 Y
Y= 386,73 + -B47.46 X 4 600,14 Y
R &8Q. = 0.895 MEAN X = 0.7877
R = 0.946 S.0. X = 0.025%
STD.ERR = 0.712 MEAN Y = 91,93
SAMPLE = 21 S.D. ¥ = 2.61
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4: 10-Mar-B5

TABLE G3-1

SIMMARY FFNL LEVELS (dR)
DATA PROCESSED PER ICAD CERTTFICATICN PROCEDURES

HELTCOPTER: STKORSKY S-764
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NIMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

F29 92.00 90.90 89.80 90.90
F30 92,30 G2.00 90,70 91.67
K3l 92.60 92.70 50.80 02.03
32 G1.60 91.30 89.80 00.90
F33 91.70 91.00 90,10 90.93
F34 61.10 90,60 85.20 90.30
F35 01.50 89.90 89.50 90.30
F36 NA 50.30 88.20 0.00
AVERAGE, 91.83 91.09 89.76 01.00
SID. DEV. 0.51 0.91 0.84 0.65
90% C.I1. 0.37 0.61 0.56 0.48




TABLE G3-2

SIMMARY FPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION PROCEDURES

HELICOPTER: SIKORSKY S-764

OPERATION: ICAD LFO

Ar 10-Mar-8h

EVENT [FFT (ENTER LINE  RICHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STTE 2/3 1 3/2

B7 89.10 NA 00.30 0.00
B g1.20 91.00 90.10 Q0. 77
Fo 89.30 89,50 89.10 89.30
B10 00,20 £9.70 89.10 80.67
Bl1 89.50 £9.20 £9.00 89,73
Bl2 90.50 90,50 89.70 00.23
E13 BR.80 83.80 88.90 88.83
AVERAGE 89,80 79,78 89.46 89.67
STD. DEV. 0.86 0.82 0.57 0.71
oF C.I. 0.63 0.68 0.42 0.592




Ar 10-Mar-86

TABLE G3=3

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELTOOPTER: SIKORSKY S-764
OPERATION: TCAQ APPROACH

EVENT IFFT  CENTER LINE  RIGHT 3 MIC
NUMBER SIDFLINE | CENTER | SIDELINE || AVERAGE
SITE 3 1 2

150 NA 9%.10 93.30 0.00
151 NA 94,60 94,20 0.00
152 NA 94,90 NA 0.00
153 87.40 96,20 %.30 92.63
154 90.80 95.50 %.30 93.53
155 89.70 95.70 93.90 93.10
AVERAGE  89.%0 95.50 94,00 93.09
STD. DEV. 1.73 0.64 0.42 0.45
9% C.I. 2.92 0.53 0.40 | 0.76




AFPENDIX H

HELICOPTER PERFORMANCE AND GEOMETRIC CHARACTERISTICS:
(UNITS: KNOTS/LBS./FEET/SECONDS)
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APPENDIX I

AIR TO GROUND ACOUSTIC PROPAGATION TABLES




TABLE I-1

PNLTm PROPAGATION CONSTANT SUMMARY TABLE

RAINBOW PROPAGATTION

HELICOPTER CONSTANT (K)
AEROSPATIALE AS 350D ASTAR 19.94
AEROSPATIALE AS 355F TWINSTAR 20.21
AEROSPATIALE SA 365N DAUPHIN 23.60
BELL 222 TWINJET 21.42
BOEING VERTOL 234/CH 47-D 26.81
HUGHES 500 D/E 23.17
SIKORSKY S5-764A 27.79

AVERAGE = 23.28

THE PROPAGATION CONSTANT (K) FOR EACH HELICOPTER
WAS USED IN COMPUTING ALTITUDE NORMALIZED (492 ft.)
PNLTm. 1IN MOST CASES ALTITUDE/PNLTm ADJUSTMENTS
WERE SMALL.







Errata
(Applicable to all Rainbow reports)
FAA-FEE-B4-11 through FAA-EE-84-07

Clarificaiton of Tome Correction Section, 6.1.5.
Tone corrections were computed initiating the adjustment procedure at 50

Hz (Band 17) two bands prior to the initiation point used for fixed wing
aircraft (80 Hz, Band 19).




Errata
Noise Measurement Flight Test: Data Analyses
Aerospatiale SA 365N Dauphin 2 Helicopter
Report No. FAA-FEE-84-02, April 1984
Test Date 06/06/83

Table 2.2 - ICAO Reference Parameters, page 5

Takeoff Approach Level Flyover
Altitude/CPA (feet)
Site 5 286/216 329/327 492
Site 1 420/347 394/392 492
Site 4 526/451 4461443 492

Table D.l1 - Static Operations Direct Read Data

Site 2 (Soft Site)

HIGE HOGE FLT. IDLE
I-0 73.30 K-0 77.70 J=0 69.90
I-315 73.70 E-315 80.10 J=315 78,10

Site 4 (Soft Site)

HIGE HOGE FLT. IDLE

I-0 66,90 E-=0 70.10 J-0 63,00
I-315 70.00 E-315 71,80 J=315 71,20
AEEendix F

Est. ANG should be Elv. ANG



Errata
Noise Measurement Flight Test: Data Analyszes
Aerospatiale AS 355F TwinStar Helicopter
Report No. FAA-FEE-84-04, June 1984
Test Date 06/07/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover
Altitude/CPA (feet)
Site 5 429/447 328/340 492
Site 1 649/612 394/392 492
Site 4 B24/778 446/443 492
Table E.l — Cockpit Photo Data
IAS (KTS) should be TAS (MPH)
Event No. Time of Photo Heading (Degrees)
Al 7+55 120
A2 T:57 300
Al B:00 120
A4 8:02 300
A5 8:04 120
B:05 300
AB B:09 120
Table E.2 — Cockpit Photo Data
IAS (KTS) should be IAS (MPH)
Event No. Time of Photo Heading (Degrees)
M49 11:41 300
M50 11:43 120
M51 11:45 300
M52 11:47 120
M53 11:49 300
N54 11:34 300
K55 11:54 120
N56 11:59 300

AEEEBdix F
Est. ANG should be Elv. ANG




Errata
Noise Measurement Flight Test: Data Analyses
Aerospatiale AS 350D AStar Helicopter
Report No., FAA-FE-84-05, September 1984
Test Date 06/08/83

Table 2.2 — ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover
Altitude/CPA (feet)
Site 5 4047423 328/340 492

Table D.1,2 - Statiec Operations, Direct Read Data

Site 5H (Hard Site)

HIGE FLT.IDLE GRN.IDLE

I-90 NA J-90A 68.80 J=-90E 55.20
I-45 76.70 J-454 66.70 J-45B NA
I-0 73.70 J-04 64,70 J-0B NA
I-315 74.40 J-3154 69.00 J-315B NA
I-270 78.00 J=-270A 74.40 J=-270F 56.00
I-225 83.50 J-2254 69.20 J=2258 NA
I-180 83.50 J-1804 NA J=180R NA
I-135 77.00 J-1354 NA J=135E NA

Site 7H (Hard Site)

HIGE FLT.IDLE GND . IDLE

I-90 71.49 J-804A 59.67 J-90B 51.12
I-45 70.61 J=454 59.54 J-45B NA
I-0 66.03 J-04 58.46 J-0F NA
I-315 67.78 J=3154 62.97 J-315B 49,79
I-270 69.85 J-2704 67,50 J-270B NA
I-225 74.99 J-2254A 60,69 J=-2258 Ha
I-180 77,36 J-1804 62,48 J-180RB NA
I-135 70.14 J-1354 60.60 J-1358 NA

Table E-l and Table E-2, Cockpit Photo Data

TAS (KTS) should be IAS (MPH)

&EEendix F
Est. ANG should be Elw. ANG




Errata
Noise Measurement Flight Test: Data Analyses
Hughes 500 D/E Helicopter
Report No. FAA-EE-84-03, May 1984
Test Date 06/22/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover
Airspeed (ETS) 62 62 125
Takeoff Approach Level Flyover
Altitude/CPA (feer)
Site 5 390/410 32B/340 492

&Egendix F
Est. ANG should be Elv. ANG




Table 2,2 — 1ICAQD Reference Parameters, page 5

Noise Measurement Flight Test: Data Analyses

Errata

Bell 222 Twin Jet Helicopter

Report Wo. FAA-EE-84-01, February 1984

Test Date 06/14/83 - 06/15/83

Altitude/CPA (feet)
Site 5
Site 1
Site 4

Takeoff

322/312
477/463
601/583

Approach

328/318
394 /392
L46/643

Table E.1 - Static Operations, Direct Read Data

Site 2 (Soft Site)

HIGE

Y-0
Y-315
¥-270
¥-225
Y-180
¥-135A
¥-904
¥-45

b4,
68.
64.
66,
65.
66.
67.
64.

OO P00 00 W O P

Site 4H (Soft Site)

HIGE

¥-0
¥-315
Y-270
¥-225
Y-180
¥-135
Y-90
Y-45

57.6
60.6
Sl
60.4
58.2
58.5
58.9
56.4

Appendix G
Est. ANG should be Elv. ANG

HOGE

Z-0
Z-315
Z-270
2=-225
Z-180
Z-135
2=90
Z—45

FLT. IDLE

X-0A
X-3154
X-270A
X-225A
X-180A
X-1354
X-904
X-45A

55.4
AT
53.4
53.9
5742
56.0
54.7
55.9

Level Flyover

492

492

492
GND. IDLE
X-0B 45.8
X-270B 45.1
X-18B0B 44.6
X-90B 47.2




Foise Measurement Flight Test: Data Analyses
Boeing Vertol 234/CH 47-D Helicopter
Report No. FAA-EE-84-07, September 1984

Errata

Test Date (7-12-83

Table 2,1 - Helicopter Characteristics, page 7

Max Speed in level flight with Max Continous Power (?H}: 150 KTS

Table 2.2 - ICAO Reference Parameters, page 8

Adrspeed (KTS)

Altitude/CPA (feet)
Site 5
Site 1
Site 4

Takeoff Approach

B5 85

199/361 328/340
281/393 394/392
3467419 LERSELT

Table D.1 - Static Operations, Direct Read Data

Site 4H

HIGE

M-0
M-315
M-270
M-225
M-180
M-135
M-30
M=45

Site 2

HIGE

M-0
M-315
M=270
M=-225
M=-180
M-135
M-50
M-45

75.90
76.50
62.00
69.20
74.50
77.30
68.50
75.30

76.60
77.50
67.20
77.60
77.70
BD, BO
73,90
84.80

AEEendix F

FLT.IDLE

N-0A 58.80
N-315A 53.50
N-270A 56.00
N-225A 556,30
N-180A 56.60
N-135A 56.80
N-904 57.20
N-45A  55.50

FLT.IDLE

N-0A 70.80
N-3154 7Z.80
N-270A 69.90
N=-225A 73.40
N-180A 71.10
N-135A4 70.80
N-S0A  70.50
N-45A  70.20

Est. ANG should be Elv. ANG

GRN.IDLE

H-0B
N-315B
N-270B
N-2258
N-180B
N-135EB
N-90B
N-45B

GRN.IDLE

N-0B
N-3158
N-270B
N-225B
N-180B
N-135B
N-90B
N-45B

51

64.
65.
64.
66.
b4 .
51
58.
66.

.00
47.
48,
52.
49.
49,
49.
48.

70
10
00
40
30
40
50

60
60
60
60
10
20
70
20

Level Flyover

135

492
492
492

HOGE

0-0
0-315
0-270
0-225
0-180
0-135
0-30
0-45

HOGE

0-0
0-315
0-270
0-225
0-180
0-135
0-90
0-45

73.20
75.90
76.70
78.00
76.00
79.00
79.00
78.70

80.20
82,50
82.80
84.20
B2.70
86.20
B6.10
86.40




Errata
Noise Measurement Flight Test: Data Analyses
Sikorsky S-76A Helicopter
Report No. FAA-EE-84-06, September 1984
Test Date 06/13/83

Table 2,2 - ICAQ Reference Parameters, page 7

Takeoff Appraoch Level Flyover
Altitude/CPA (feet)

Site 5 253/272 328/340 492

AEEendix F
Est. ANG should be ELV. ANG









